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GEOLOGY OF THE EASTERN LOS ANGELES. BASIN, SOUTHERN CALIFORNIA 

GEOLOGY AND OIL RESOURCES OF THE EASTERN PUENTE HILLS AREA, 
SOUTHERN CALIFORNIA 

By D. L. DURHAM and R. F. YERKES 

ABSTRACT 

The Puente Hills are 15 to 40 miles southeast of downtown 
Lon Angeles, in the northeastern part of the Los Angeles basin. 
The eastern half of the Puente Hills is covered by the Prado 
Dam and Yorba J.Jinda 7:Jh-minute quadrangles. The geology 
of the Puente Hills is of special interest because the strata 
exposed there are equivalent to those from which most of the 
oil is produced in the Los Angeles basin. 

The Cenozoic sedimentary rocks in the eastern Puente Hills 
have n composite maximum thickness of about 27,000 feet 
comprising 14 stratigraphic units. In the northern and east
ern parts of the map area, the sedimentary rocks lie on gra
nitic basement rocl's of probable early ];ate Cretaceous age. 
The base of the sedimentary section has not been penetrated 
by wells drilled in the western and southern parts of the map 
area. 

A sequence of marine and nonmarine conglomerate and 
sandstone beds assigned to the Silverado formation of Paleo
cene age is exposed south of the Puente Hills ·in the northern 
Santa Ana Mountains, where it uncomformably overlies ma
rine strata of Late Cretaceous age. A well drilled near the 
southeast corner ·of the Prado Dam quadrangle penetrated 
about 1,170 feet into the Silverado formation, but this forma
tion and older strata are not known to occur either at the sur
face or in the subsurface in the Puente Hills. Just south of 
the Puente Hills, in the northernmost Santa Ana Mountains, 
the exposed Silverado formation is overlain discomformably 
by a sequence of marine strata about 770 feet thick, which are 
assigned to the Santiago formation of middle Eocene age. 
Strata overlying granitic rocl's and tentatively assigned to the 
Santiago formation were penetrated in several wells drilled 
in the eastern Puente Hills. 

Marine and nonmarine strata assigned to the Vaqueros and 
Sespe formations undifferentiated, of late Eocene to early 
Mioc:ene age, crop out in the southern part of the Prado Dam 
quadrangle, where they discomformably overlie the Santiago 
formation. 'l'he Vasqueros aud Sespe formations overlap the 
Santiago formation in the subsurface to the north, where they 
overlie granitic basement rocks. The Vaqueros and Sespe 
formations, undifferentiated, have a maximum thickness of 
2,000 feet in the eastern Puente Hills. 

The 1'opanga formation is exposed in the southern part of 
the Prado Dam quadrangle, where it clisconformably overlies 
the Vaqueros and Sespe formations undifferentiated. In the 
map area, the 1'opanga formation has a maximum thickness 
of 3,300 feet and contains the Tttrritclla ocoyana fauna of mid
cUe :Miocene age. It consists of sandstone, pebbly sandstone, 
and generally subordinate amounts of siltstone. 

Andesitic and basaltic flows as much as 200 feet thick over
lie the Topanga formation in the subsurface at some places 
in the Yorba Linda quadrangle. 'l'hese volcanic rocks are in 
turn overlain at some places in the same area by the Dia
mond Bar sand of the Topanga formation. Neither the vol
canic rocks nor the Diamond Bar sand is present throughout 
the Yorba Linda quadrangle, and the volcanic rocks are 
present only in the northwest corner of the Prado Dam quad
rangle. The volcanic rocks are of middle .Miocene age and 
are correlated with the El Modeno volcanics, which are ex
posed south of the Puente Hills; they are tentatively corre
lated with the Glendora volcanics, which are exposed north 
of the Puente Hills. The Diamond Bar sand is a local unit 
that occurs in the Yorba Linda quadrangle in the subsurface 
only. It consists of unusually dense marine pebbly sandstone, 
sandstone, and s_iltstone and has a maximum thickness of 
2,500 feet. 

The Topanga formation is overlain unconformably by the 
marine Puente formation of late Miocene age. The Puente 
formation is divided into four members, in ascending order : 
the L.a Vida, Soquel, Yorba, and Sycamore Canyon members. 
The members interfinger in some areas, and their contacts 
are commonly gradational. The La Vida member consists 
chiefly of siltstone and has a maximum thiclmess in the east
ern Puente Hills of 3,800 feet. A bed of basaltic tuff that is 
10 to 15 feet thiek occurs in the member in the Yorba Linda 
quadrangle. North of the Whittier fault zone in the Yorba 
Linda quadrangle, the lower part of the La Vida member and 
the underlying Topanga formation are intruded by diabase 
dil,es and sills of probable early late Miocene age. Foraminif
eral fannns in the La Vida member are characteristic of the 
Bu,Umina uvigcrinato1·mis zone of the middle part of Klein
pell's Mohnian stage of the upper Miocene of California. 

The Soquel member consists chiefly of sandstone and is 
about 200 to 3,100 feet thick. Local unconformities are pres
ent at the base of this unit in the northern and eastern parts 
of the eastern Puente Hills. Sparse foraminiferal faunas 
from the Soquel member are representative of the Bulimina 
ttvigerinatonnJs and Bolivina hu,ghesi zones of the middle and 
upper parts of Kleinpell's Mohnian stage. Several oil fields 
in the northeastern part of the Los Angeles basin produce 
from the Soquel member. 

The Yorba member consists chiefly of siltstone and is about 
275 to 3,000 feet thiclc It contains appreciable amounts of in
terbedded sandstone near the Santa Ana River and in the 
southern part of the Yorba Linda quadrangle, where some oil 
is produced from the member. The Yorba member overlies 
granitic basement rocks in the northeastern part of the map 
area, but elsewhere it conformably overlie~ the Soquel mem-
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ber. Foraminiferal faunas from the Yorba member are rep
resentative of the Bolivina hughesi zone of the upper part of 
Kleinpell's Mohnian stage. 

The Sycamore Canyon member consists of sandstone, pebbly 
sandstone, and conglomerate interbedded with varying amounts 
of siltstone. It is about 175 to 3,600 feet thick and contains 
foraminiferal faunas representative of the Bolivina hughesi 
zone of the upper part of Kleinpell's Mohnian stage. In the 
southeastern part of the Puente Hills, it contains faunas re
ferred to Kleinpell's Delmontian stage of the upper Miocene. 
Some of the strata included in the member near Prado Dam 
may be of Pliocene age. Oil is produced from the Sycamore 
Canyon member along the northeastern margin of the Puente 
Hills and at oil fields along and south of the southwestern 
margin of the hills. 

The La Vida and Soquel members of the Puente formation 
are thickest in an area parallel to and 2 or 3 miles northeast of 
the Whittier fault but they thin rapidly eastward near the 
Chino fault zone. The Yorba member is thickest in an area 
parallel to and about 1 mile south of the Whittier fault zone. 
It also thins rapidly eastward near the Chino fault. The Syca
more Canyon member is thickest in the vicinity of the Chino 
fault and thins most abruptly to the southwest. Strata of the 
Soquel, Yorba, and Sycamore Canyon members contain sedi
mentary features commonly associated with turbidity current 
deposits. 

The Puente formation is overlain by the Fernando formation 
of Pliocene age. The terms Pico formation and Repetto for
mation are not applied in this report to rocks of the Puente 
Hills. The Pliocene rocl\:s there are assigned instead to the 
Fernando formation, and an upper and a lower member are 
recognized; the name Repetto formation is abandoned. 

The lower member of the Fernando formation in the east
ern Puente Hills consists chiefly of massive or poorly bedded 
micaceous siltstone containing thin but conspicuous lenses of 
pebble conglomerate. It is about 700 to 2,600 feet thick and 
00ntains some of the oil-producing zones in the Brea-Olinda 
and other nearby oil fields. The ur)per member lies unconforma
bly on the lower member in the eastern Puente Hills and con
sis~s ehiefty of pebbly sandstone and conglomerate. It i~ the 
oldest of the units in the mapped area that contain clasts that 
ean be identified as derived from the diabase intrusive bodies 
along the "Thittier fault zone. Beds of varicolored massive 
sandy siltstone and mudstone occur near the top of the upper 
member in the western part of the Yorba JAnda quadrangle. 
The upper member is about 900 to 1,400 feet thick. Low gravity 
oil is produced in the Yorba Linda oil field from coarse-grained 
rocks in an ancient buried stream channel in the upper member. 
The Fernando formation contain~ both molluscan and foraminif
eral faunas indicative of a Pliocene age. 

The Fernando formation is overlain in the subsurface in 
the southwestern part of the Yorba Linda quadrangle by an 
undivided sequence of marine sandstone of early Pleistocene 
age, and nonmarine mudstone and earthy sandstone beds of 
Pleistocene age, which has a maximum thickness of about 
1,000 feet. The next younger unit is the continental La Habra 
formation of late Pleistoc·ene age, 'Yhich consists of mud
stone, sandstone, and conglomerate that contains abundant 
debris derived from the Puente formation. The La Habra 
formation is 1,000 to 1,500 feet thick and unconformably over
lies strata ranging in age from early Pliocene to Pleistocene. 
Quaternary alluvial terrace deposits of two ages occur near 

the Santa Ana River; the older is cut by the Whittier fault, 
and the younger is not. 

The Puente Hills area is a structural block that has been 
uplifted between the Whittier fault zone, which is near the 
southwestern margin of the hills, and the Chino fault zone, 
which is near the northeastern margin. The Whittier and 
Chino faults dip steeply toward each other and converge 
southeastward, forming a wedge-shaped area occupied by the 
eastern tip of the Puente Hills. All the pre-upper Quaternary 
strata exposed between the two faults belong to the Puente 
formation of late Miocene age. The Fernando formation of 
Pliocene age is exposed in ·the map area only south of the 
Whittier fault zone. The narrow troughlike Chino basin 
which is northeast of the eastern Puente Hills, is probably 
the northwestern extension of the Elsinore structural trough. 
The area northeast of the Chino basin is underlain by a struc
turally high platform of granitic basement rocks that is cov
ered by a relatively thin veneer of sedimentary rocks. The 
La Habra syncline, which is south of and nearly parallel to 
the southern edge of the Puente Hills, lies between the hills 
and the Coyote Hills uplift to the south. 

The Whittier fault trends about N. 70° ,V., and along most 
of its trace in the map area, it is a zone of two or more im
bricating faults that dip 70° to 80° NE., but near the south
eastern end of its trace in the hills, it is a single steep fault. 
At the western edge of the Yorba Linda quadrangle, the strat
igraphic separation across the Whittier fault zone is about 
10,500 feet and the upthrown side is on the north. The strat
igraphic separation across the fault zone decreases southeast
ward and is about 2,000 feet near but northwest of the 
Horseshoe Bend fault. Southeast of the Horseshoe Bend fault 
the upthrown side of the ·whittier fault is on the south. Hori
zontal movement on the 'Vhittier fault may be no more than 
about 8,800 feet and is in a right-lateral sense. The 'Vhittier 
fault may have been active in pre-middle Miocene time, but 
most of the movement probably occurred during and after the 
middle Pleistocene regional deformation. Later movement 
along the fault has tilted and locally overturned beds of tlie 
La Habra formation of late Pleistocene age and has cut al
luvial terrace deposits at Horseshoe Bend. 

The Chino fault is exposed only at the eastern end of the 
Puente Hills, where it trends about N. 38° ·w. and dips 60° to 
65° southwestward. The stratigraphic separation across the 
Chino fault near the center of its trace is about 1,200 feet, and 
the upthrown side is on the southwest. '.rhe stratigraphic sep
aration across the fault increases southeastward to about 
2,400 feet near Prado Dam. · Small drag folds northeast of the 
Chino fault plunge about 72° southeastward, suggesting a com
ponent of lateral displacement in movement on the fault. 

The structure of the hills between the \Vhittier and Chino 
faults is dominated by northeastward- and eastward-trending 
faults that branch from, and are probably related to, the 
Whittier fault zone. Movement on the Arnold Ranch fault is 
probably responsible for a local unconformity north of the 
fault where the La Vida member of the Puente formation is 
absent. 

Ten large anticlines are exposed in the hills between the 
Whittier and Chino faults; oil is produced from two of them. 
All but the Mahala anticline. which parallels the Chino fault, 
trend and plunge eastward. 

The relief of the Puente Hills is largely the result of uplift 
of the structural block bounded on the south by the Whittier 
fault. The course of the Santa Ana River through its canyon 
between the Puente Hills and Santa Ana :Mountains to the 
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south is generally considered to antecede the uplift of those 
areas. Other ancient streams that once crossed the Puente 
Hills area were diverted around the hills, leaving their be
headed valleys to smaller present-day intermittent streams. 
The courses of the larger south-trending canyons in the hills 
are offset as much as 8,800 feet in a right-lateral sense where 
they cross the Whittier fault zone. These offsets were prob
ably caused by strike-slip movement in a right-lateral sense 
along the Whittier fault zone in late Pleistocene and Recent 
time. 

Most of the oil produced in the eastern Puente Hills area is 
obtained from sandstone beds in the Puente formation and in 
the lower member of the Fernando formation. These units are 
still the chief objective of exploration in the area. The discov
ery of the Mahala and Esperanza oil tields suggests that ad
ditional oil may yet be found in complex structural features 
associated with the Chino or 'Vhittier faults. 

INTRODUCTION 

LOCATION OF AREA 

The Puente Hills are in the northeastern part of the 
Los Angeles basin, in parts of Los Angeles, Orange, 
San Bernardino, and Riverside Counties, Calif. (figs. 

34° 
00' 

118°30' 118°15' 

Oil Field 

1 and 2). They cover a roughly triangular area 
bounded on the northwest by the San Gabriel Valley, 
on the northeast by the San Bernardino Valley, and 
on the south by the Santa Ana River and the Los 
Angeles (Downey) Plain. This report is concerned 
specifically with the eastern part of the Puente Hills 
and adjacent area lying within the Prado Dam and 
Yorba Linda 71;2-minute quadrangles. 

PURPOSE OF INVESTIGATION 

This study of the geology of the east~rn Puente Hills 
is part of the U.S. Geological Survey's investigation 
of the Los Angeles basin, one of the most prolific oil
producing regions in California. Nearly ·all the oil 
produced in the basin is obtained from strata of late 
Miocene or Pliocene age. Rocks of this age are con
cealed in the central part of the basin, but they crop 
out in structurally elevated areas near the basin edge. 
The Pue~1te Hills are one such area, and the thick se
quence of upper Tertiary and Quaternary strata ex-

119•oo• 117"45' 
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FIOUH~J 1.-Indcx map showing part of southern California and location of the eastern Puente Hllls area. Prado Dam and Yorba 
Linda quadrangle:-;. 
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FIGURE 2.-Aerlal view of the eastern Puente Hills area looking north west from the southeast corner of the map area. Aliso Canyon and 
the Arena Blanca syncline are in right center; Scully Hill Is in lower left center; the Horseshoe Bend of the Santa Ana River Is at far 
left center; the Whittier fault zone trends obliquely across left half of photograph near the margin of the hills; the San Gabriel Mountains 
are at the skyline on the right. 

posed there was mapped in detail as a contribution to 
the history of sedimentation in the basin. The geo
logic structure of the eastern Puente Hills-and espe
cially the nature of the Whittier fault-was also studied 
as essential to an understanding of the structural evo
lution of the Los Angeles basin. A summary of the 
known occurrences of oil and gas in the eastern Puente 
Hills area is included in the section on "Economic geo
logy." 

PREVIOUS WORK 

The Puente Hills first attracted the attention of 
geologists when commercial quantities of oil were 
discov~red there near the end of the 19th century; 
consequently, the first geologic reports published on 
the area were concerned chiefly with oil resources, 

and only incidentally with geology as geologic factors 
affected the accumulation of oil. A series of publica
tions describing oil resources of the Puente Hills area 
was begun before 1900 by the California State Mining 
Bureau and has been continued by the State Division 
of Oil and Gas. Eldridge and Arnold ( l007) described 
the oil districts of southern California in Geological 
Survey Bulletin 309. Their report on the Puente Hills 
included the first systematic. study of the stratigraphy 
of the region and established a foundation for later 
work. A more detailed aceount of the geology of the 
Puente Hills by W. A. English was published in 1926 
by the Geological Survey as Bulletin 768. A recon
naissance geologie map of the Puente and San Jose 
Hills by Woodford, Shelton, and Moran (1944) was 
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published by the Geological Survey as Oil and Gas 
Investigations Preliminary Map 23. This generalized 
map was accompanied by a number of structure sec
tions and a chart listing a vail able data on exploratory 
wells. 

A preliminary geologic map of the eastern Puente 
I-Iills area by Durham and Yerkes (1959) was revised 
to incorporate information from new excavations and 
exploratory wells and is included as plate 1 of this 
report. 

FIELDWORK AND PREPARATION OF REPORT 

The Prado Dam quadrangle and that part of the 
Yorba Linda quadrangle southeast of Carbon Canyon 
were mapped by Durham between November 1954 and 
January 1956. The remainder of the Yorba Linda 
quadrangle was mapped by Yerkes between November 
1955 and l\1ay 1956. Yerkes followed exploratory drill
ing and development activities in the area after 1956 
and made field checks and map revisions in prepara
tion of this report. 

Geologic mapping was done on Geological Survey 
aerial photographs of a scale of approximately 1: 12,-
000 and transferred to the Prado Dam and Yorba 
Linda 71/2-minute quadrangle maps. While fieldwork 
was in progress, the Metropolitan Water District of 
Southern California constructed an aqueduct across the 
southeastern part of the Puente Hills. Excavations 
for the pipeline, including a mile-long tunnel, provided 
a rare opportunity for study of unweathered strata of 
the Puente formation. Geologic data from the tunnel 
are presented on pages B57 to B59. 
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STRATIGRAPHY 

The oldest rocks exposed in the map area are south 
of the Santa Ana River; they are assigned to the 
Santiago formation of middle Eocene age. The oldest 
rocks exposed in the map area north of the Sanbt 
Ana River occur near :Horseshoe Bend and Scully 

Hill; these rocks are correlated with th~ Vaqueros and 
Sespe formations undifferentiated, of the Santa Ana 
Mountains. Most of the rocks exposed northeast of 
the vVhittier fault zone belong to the Puente formation 
of late Miocene age; most of those exposed south of 
the fault zone belong to the Fernando formation of 
Pliocene age, or to younger units. The sedimentary 
rocks of the eastern Puente Hills area have a com
posite maximum thickness of more than 27,000 feet 
(pl. 2). 

CRETACEOUS SYSTEM 

PLUTONIC ROC~S 

The sedimentary rocks in the eastern Puente Hills 
overlie a basement complex consisting chiefly of grano
dioritic and associated plutonic rocks of the Southern 
California bath<?lith (Larsen, 1948) with an inferred 
early Late Cretaceous geologic age and a radiometric 
age of about 110 million years. (Larsen and others, 
19.58, p. 48-49.) Near the Chino fault the top of the 
basement rocks is at an average depth of 4,000 feet 
below sea level. In the northeastern part of the Prado 
Dam quadrangle, the basement rock surface is about 

. 1,000 feet below sea level, and 31;2 miles east of the 
Prado Dam quadrangle basement rocks are exposed. 
The basement rock surface rises from a depth of 4,378 
feet below sea level a mile southwest of Los Serranos 
in the E. F. Stella well 1\:raemer-Backs 2 (pl. 1, well 

· 203; sec. 33, T. 2 S., R. 8 W.) to about 2,300 feet below 
sea level in the Patton well Three Corners 1 (pl. 1, 
well 126; sec. 21, T. 2 S., R. 8 vV.) 2 miles farther 
north. The exposures of basement rock nearest to the 
map area are southwest of Pomona at Elephant !Iill, 
3 miles north of the Yorba Linda quadrangle. 

Basement rock found in wells drilled in the eastern 
Puente !!ills area is commonly a. rather coarse grained 
biotite quartz diorite similar to the Bonsall tonalite of 
Larsen (1948, p. 58-62), but quartz monzonite, grano
diorite, and granite also occur. 

Basement rocks were found in wells 16, 73, 102, 126, 
132, 147, 148, 149, 181, 203, and 252 shown on pl. 1 
(see also table 4). 

SEDIMENTARY ROCKS 

Sedimentary rocks assigned to the Ladd formation 
of Late Cretaceous age were found below a depth of 
4,500 feet in the Godfrey Drilling Co. well Botiller 1 
(pl. 1, well 65; sec. 29, T. 3 S., R. 7 W.), in the south
east corner of the Prado Dam quadrangle at the north
ern edge of the Santa Ana Mountains. The sequence 
of Upper Cretaceous strata exposed south of the map 
area in the Santa Ana Mountains is at least 2,500 feet 
thick It overlies the Santiago Peak volcanics of 
,Jurassic(?) age (Larsen, 1948, p. 24) and is overlain 
by the Silverado formation of Paleocene age. Strata 
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of Cretaceous age are absent 7% miles northwest of 
the .Godfrey Drilling Co. well, where granitic basement 
rocks are overlain by strata of probable Eocene age in 
the E. F. Stella well Kraemer-Backs 2 (pl. 1, well 203, 
sec. 33, T. 2 S., R. 8 W.). 

TERTIARY SYSTEM 

PALEOCENE SERIES 

SILVERADO FORMATION 

Sedimentary rocks of Paleocene age do not crop out 
and are not known to occur in the subsurface in the 
eastern Puente Hills area, but they do crop out just 
south of the Santa Ana River. Strata of Paleocene 
age in the Santa Ana Mountains were originally as
signed by Dickerson (1914) to the Martinez formation 
of central California;' this usage was continued by 
English (1926, p. 19). Woodring and Popenoe (1945) 
proposed the name Silverado formation for the dis
tinctive Paleocene strata in the Santa Ana Mountains, 
and this name has been adopted by other workers in 
the area. 

Steeply dipping strata between depths of 2,685 and 
4,500 feet in the Godfrey Drilling Co. well Botiller 1 
(pl. 1 well 65; sec. 29, T. 3 S., R. 7 W.) are assigned 
to the Silverado formation of Paleocene age. In this 
well the formation consists of about 1,170 feet of inter
bedded fine-grained silty sandstone, coarse-grained 
sandstone, and pebbly sandstone. Fine-grained silty 
sandstone ~ith thin beds of coarser grained sand
stone constitute about 25 percent of the formation and 
occurs in units up to 150 feet thick. Coarse-grained to 
gritty sandstone containing many red and green sand 
grains occurs both as thin beds in the fine-grained 
sandstone and as thicker beds with interbeds of silty 
sandstone. The Silverado formation overlies strata of 
Late Cretaceous age in the Godfrey Drilling Co. well. 

EOCENE SERIES 

SANTIAGO FORMATION 

Rocks of Eocene age exposed in the Santa Ana 
Mountains were correlated with the Tejon formation 
of central California by Dickerson (1914), and the 
same assignment was made by English ( 1926, p. 21). 
Woodring and Popenoe ( 1945) proposed the name 
Santiago formation for rocks of Eocene age that un
derlie the Sespe formation in the Santa Ana Mountains 
and tentatively assigned a late Eocene age to them. 
Schoellhamer and others ( 1954) adopted the name 
Santiago formation and assigned a middle Eocene 
age to it. 

Strata assigned to the Santiago formation are ex
posed at the south edge of the Prado Dam quadrangle, 
in a small area south of the Santa Ana River where the 
contact with the overlying Vaqueros and Sespe forma-

ti~ns undifferentiated is also exposed. There the 
Santiago formation has a lower unit about 350 feet 
thick consisting chiefly of pebble and cobble conglom
erate of probable nonmarine origin, and an upper unit 
about 320 feet thick consisting of sandstone and sandy 
siltstone. The conglomerate contains well-rounded 

.pebbles and cobbles of red and green metavolcanic 
rocks, lesser numbers of light-colored plutonic and 
gneissic rocks, and brown quartzite. The pebbles and 
cobbles are as much as 6 inches long, but average 2 to 
3 inches. The red metavolcanic rocks include a dis
tinctive welded tuff containing piedmontite. In the 
Puente Hills and Santa Ana Mountains, this welded 
tuff has been found as clasts only in the Santiago for
mation and the overlying Vaqueros and Sespe forma
tions undifferentiated. Sandstone occurs in the lower 
conglomeratic unit in beds 1 to 3 feet thick. It is well 
bedded, laminated, medium to coarse grained, and 
poorly sorted and contains some carbonaceous mate
rial. The sandstone of the upper unit is yellowish gray 
to light brown, poorly sorted, and massive. The sandy 
siltstone is yellowish gray, well bedded, and clayey 
and contains irregular flat limy concretions as much as 
a foot thick that are oriented parallel to the bedding 
planes. A few thin beds of clayey siltstone also occur 
in the Santiago formation. 

Eocene strata do not crop out north of the Santa 
Ana River, but they are probably present in several 
wells drilled in the map area (pl. 1, wells 65, 77, 107, 
108, 156, 203, 206, 212). Strata penetrated in the E. F. 
Stella well Kraemer-Backs 2 (pl. 1, well 203; sec. 33, 
T. 2 S., R. 8 W.) between depths of 4,400 and 5,228 feet 
that are assigned to the Santiago formation consist of 
pale-gray moderately well sorted massive very fine
grained micaceous silty sandstone containing irregular 
chips and blobs of dark-gray biotite sandstone. Sam
ples of the rock have a strong odor of clay. Thin beds 
of coarse-grained sandstone and grit occur with the 
fine-grained sandstone. The coarse-grained sandstone 
is light colored, massive, friable, and fairly well sorted. 
It contains quartz, feldspar, abundant biotite, and rock 
fragments in a matrix of white clay. The unit con
tains Foraminifera considered to be no younger than 
late Eocene in age (Woodford and others, 1944) and 
overlies granitic basement rock. 

Strata tentatively assigned to the Santiago forma
tion were penetrated in the Tidewater Oil Co. well 
Abacherli 1 (pl. 1, well 212; sec. 12, T. 3 S., R. 8 W.) 
between depths of about 4,200 to 4,800 feet. The unit 
consists chiefly of dark-olive-green sandy siltstone and 
fine-grained silty sandstone. It contains abundant 
biotite and some feldspar. Laminae and thin beds of 
light-greenish-gray medium-grained sandstone are in
terbedded in the fine-grained rock. The sandstone is 

,. 
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micaceous and ripplemarked. Corei3 from 4,500 to 
4,'71 '7 feet depth in the Tidewater Oil Co. well contain 
Foraminifera similar to those in strata of Late Cre
taceous to Eocene age. Cores from 4,960 feet to the 
bottom of the well at 4,9'7'7 feet consist of conglomerate 
containing pebbles and cobbles of red and green meta
volcanic rocks. The bottom sample includes a 3-inch 
pebble of distinctive red "'elded tuff containing pied
montite. 

UPPER EOCENE TO LOWER MIOCENE SERIES 

VAQUEROS AND SESPE FORMATIONS UNDIFFERENTIA/XED 

The oldest rocks exposed in the eastern Puente Hills 
are correlated with the Vaqueros and Sespe for
mations undifferentiated, of the Santa Ana Mountains. 
The Sespe formation was first described by Watts 
(189'7) and was later defined by Eldridge and Arnold 
(190'7) and by Kew (1924). The type locality of the 
Sespe formation is at Sespe Creek, which enters the 
Santa Clara River in Ventura County 15 miles west of 
the Ventura-Los Angeles County line. At the type lo
cality the Sespe formation consists chiefly of reddish
brown sandstone and conglomerate interbedded with 
siltstone. Vertebrate faunas collected from the Sespe 
formation outside of the Puente Hills indicate that it 
is of continental origin and ranges from late Eocene to 
early Miocene in age (Bailey and Jahns, 1954). 

The oldest marine Miocene rocks in southern Califor
nia contain the Twrritella inezana fauna and are gen
erally assigned to the Vaqueros formation. This for
mation was named and described by Hamlin (1904), 
who gave as its type locality the area along Vaqueros 
Creek in the Santa Lucia Range in west-central Cali
fornia. Although Kew (1924) and other workers dis
tinguished the Vaqueros formation from the Sespe for
mation in areas north of the Los Angeles basin, the 
two formations have generally been mapped as a unit 
in the Santa Ana Mountains (English, 1926; Schoen
harner and others, 1954). In the eastern Puente Hills, 
strata containing marine fossils are interbedded with 
the Sespe formation, but the marine strata cannot be 
mapped as a separate unit excluding red beds typical 
of the Sespe formation. 

D1str1but.ton and character 

Two isolated exposures of red beds in the eastern 
Puente Hills-one at Scully Hill and the other north
east of Horseshoe Bend-are correlated on the basis 
of lithology and stratigraphic position with the V a
queros Sespe formations undifferentiated of the 
Santa Ana Mountains. Similar strata were found in 
several wells drilled in the map area (pl. 1, wells 65, 
'73, '7'7, 10'7, 108, 126, 132, 156, 181, 203, 206, 212, 219, 
250). These beds are generally recognized in the 

subsurface by their stratigraphic position, lithologic 
character, and reddish-brown color. 

The red beds at Scully Hill, where they are well 
exposed in railroad cuts near the Santa Ana River, 
consist of medium- to coarse-grained light-reddish
brown feldspathic sandstone that is cross-stratified in 
places. Strata in a fault-bounded area jm:;t south of 
the Whittier fault near Horseshoe Bend are also cor
related with the Vaqueros and Sespe formations. They 
consist of medium- to coarse-grained reddish-brown 
sandstone interbedded with brown poorly sorted 
coarse-grained to conglomeratic sandstone and dark
gray carbonaceous siltstone containing poorly pre
served marine megafossils. 

Strata of the Vaqueros and Sespe formations un
differentiated, exposed in roadcuts immediately south 
of the Santa Ana RiYer, consist of reddish-brown cobble 
and boulder conglomerate with a matrix and some 
beds of poorly cemented reddish-brown and greenish
gray feldspathic sandstone (fig. 3). About 20 percent 
of the cobbles and boulders are composed of resistant 
dark-red or purplish-red volcanic rock. Farther east, 
near the southeast corner of the Prado Dam quad
rangle, the unit is generally finer grained and con
sists mainly of poorly bedded reddish-brown and 
greenish-gray massive sandstone and sandy siltstone, 
with lesser amounts of conglomerate and conglomer
atic sandstone. 

Thickness 

The red beds exposed at Scully Hill that are as
signed to the Vaqueros and Sespe formations undiffer
entiated are about 50 feet thick, but these beds repre
sent only the upper part of the unit. Strata assigned 

FIGURE 3.-Typical exposure of sandstone and conglomerate of the 
Vaqueros and Sespe formations undifferentiated, in roadcut south 
of the Santa Ana River in the Prado Dam quadrangle. The bedding 
Is parallel to the hammer handle. 
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to the Vaqueros and Sespe formations in the subsur
face of the eastern Puente Hills are as much as 700 
feet thick. In the subsurface at the Richfield oil field, 
nonmarine red beds correlated with the Sespe forma
tion are at least 1,200 feet thick (Wissler, 1943, p. 225), 
and marine(?) beds equivalent in age to the Vaqueros 
formation are about 150 feet thick. 
Age and stratigraphic relations 

The only fossils found in the Vaqueros and Sespe 
formations in the eastern Puente Hills are poorly pre
served unidentifiable marine mollusks from a locality 
near Horseshoe Bend. The base of the unit is not ex
posed in the eastern Puente Hills, but in the subsur
face the formation overlies the Santiago formation of 
middle Eocene age and plutonic basement rocks. At 
Scully Hill the Vaqueros and Sespe formations undif
ferentiated are overlain with apparent conformity by 
the Topanga formation of middle Miocene age. The 
top of the unit is not exposed elsewhere in the eastern 
Puente Hills. 

MIDDLE MIOCENE SERIES 

TOPANGA FORMATION 

The Topanga formation was first defined by Kew 
(1924, p. 417) and named for its exposures in Topanga 
Canyon in the Santa Monica Mountains. These beds 
had previously been considered as part of the Va
queros formation, but Kew restricted use of the term 
Vaqueros to rocks containing the Turritella inezana 
fauna of early Miocene age, and included rocks con
taining the middle Miocene Turritella ocoyana fauna 
in his new Topanga formation. The name was later 
adopted by English (1926) for similar rocks exposed in 
the Santa Ana Mountains and on the southern edge of 
the eastern Puente Hills. 
Distribution and character 

The Topanga formation is exposed at two places in 
the eastern Puente Hills: north and east of Horseshoe 
Bend on the Santa Ana River and at Scully Hill (fig. 
4). At Horseshoe Bend the Topanga formation con
sists chiefly of light-yellowish brown and nearly white 
medium- to fine-grained feldspathic sandstone contain
ing lenses of conglomerate and sandy conglomerate. 
Appreciable amounts of sandy siltstone are also present 
locally in the unit. Most of the sandstone is thick 
bedded to massive, but locally it is thin bedded and 
contains interbedded siltstone. Much of the sandstone 
is poorly sorted, and stringers or thin lenses of pebble 
and cobble conglomerate are common. The sand
stone has an abundant matrix of fine silt or clay. 
Poorly preserved marine mollusks of middle Miocene 
age have been found at several localities, particularly 
where fine-grained sandstone and sandy siltstone are 

present in the formation. Strata of the Topanga for
mation exposed at Scully Hill (fig. 5) are similar to 
those at Horseshoe Bend. 

Scully Hill 

FIGURE 4.-Pebbly sandstone and conglomerate beds' of the Topanga 
formation are exposed in the bold outcrops near the base of Scully 
Hill. The smooth slopes above are underlain by siltstone beds of the 
La Vida member of the Puente formation. The brush-covered slopes 
along the skyline at the left are underlain by sandstone beds of the 
Soquel member of the Puente formation. View northward across the 
Santa Ana River toward Scully Hill. 

FIGURE 5.-Pebbly sandstone of the Topanga formation exposed in a 
railroad cut near the western end of Scully Hill. 

The Topanga formation is present in the subsurface 
over most of the eastern Puente Hills area ( tab1e 4) . 
Core samples from the formation generally consist 
of either white to gray well-indurated massive fine- to 
coarse-grained and pebbly sandstone, or hard dark
gray to black siltstone that commonly contains fish 
scales of middle Miocene age (Woodford and others, 
1944). 
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A core from the Topanga formation between 5,859 
and 5,865 feet in the Shell Oil Co. well Keeler Com
munity 1 (pl. 1, well 167; sec. 6, T. 3 S., R. 9 W.) con
sists of poorly sorted massive dense dark-gray sand
stone. In a thin section of the sandstone, the grains are 
sharply angular to subrounded and range from 0.02 to 
2.7 millimeters in size, averaging 0.1 millimeter. 
The rock consists of about 38 percent andesine, 37 per
cent quartz, 2 percent orthoclase, 1 percent biotite and 
muscovite, 4 percent rock fragments (quartzite, vol
canic rocks, granitic rock, and shale), 18 percent rock 
flour composed of quartz and clayey and micaceous 
material, and less than 1 percent epidote, titanite, and 
tourmaline . 
Thickness 

The Topanga formation is at least 800 feet thick at 
Scully Hill. The formation is probably thicker at 
Horseshoe Bend, but its true thickness there is obscure 
because of structural complications. 

The Topanga formation was found in at least 31 
wells drilled in the eastern Puente Hills area (pl. 1, 
wells 12, 41, 70, 73, 74, 77, 88, 89, 105, 107, 108, 118, 126, 
132, 150, 155, 156, 167, 181, 184, 203, 208, 210, 212 ,213, 
214, 219, 221, 231, 240, 250). The formation is about 
2,100 feet thick. in the 'Vestern Gulf Oil Co. well Di
amond Bar 1 (pl. 1, well 250; sec. 28, T. 2 S., R. 9 W.), 
but it is only 1,038 feet thick in the Douglas Marcell 
well Puente Hills 1 (pl. 1, well108; sec. 31, T. 2 S., R. 
8., W.), less than 5 miles east, and only 220 feet thick 
in the Tidewater Oil Co. well Abacherli 1 (pl. 1, well 
212; sec. 12, T. 3 S., R. 8 W.), located at the eastern end 
of the Puente Hills (pis. 3, 4). The Topanga forma
tion is about 975 feet thick (pl. 3) in the subsurface at 
the Richfield oil field (Wissler, 1943, p. 224). 
Fossils 

Marine fossils are scarce in the Topanga formation 
in the eastern Puente I-Iills and most are fragmentary 
or poorly preserved. The faunas listed below were 
collected from three localities east of Horseshoe Bend 
(sec. 28, T. 3 S., R. 8 "V.) and were identified by 
J. G. Vedder, of the U.S. Geological Survey. The 
genera of gastropods and pelecypods· are listed alpha
betically. 
Locality F-1: 

Gastropods : 
A.mphissaf sp. 
Oerithittm totJangensis Arnold 
Potmnides? sp. 

Pelecypods : 
A.equipecten cf. A.. andersoni (Arnold) 
OZententia pcrtenttis ( Gabb) 
Dosinia cf. D. mathewsonii Gabb 
ftfiltha sanctaecrtteis (Arnold) 
Panope cf. genc1·osa (Gould) 
Pinna? sp. 
Spisula fsp. 

Locality F-2 : 
Gastropods : 

Turritella cf. T: ocoyana Conrad 
Pelecypods : 

Clementia pertenuis ( Gabb) 
Lo.cality F..:..a: 

Gastropods : 
Scaphander cf. S. ju.gularis (Conrad) 
Tegula cf. T. thea Nomland 
Tttrritella ocoyana Conrad? 

Pelecypods : 
L11ropecten cf. L. crassicardo (Conrad) 

Age and stratigraphic relations 

The Topanga formation of the eastern Puente Hills 
overlies the Vaqueros and Sespe formations undiffer
entiated; of late Eocene •to early Miocene age it is 
overlain in turn either by volcanic rocks or by the 
Puente formation of late Miocene age. Fossils col
lected from the Topanga formation near Horseshoe 
Bend are of middle Miocene age. J. G. Vedder (writ
ten communication, 1958) made the following state
ment concerning these collections : 

Most of the forms listed occur in both the early and middle 
Miocene of southern California, but the complete lack of 
early Miocene guide forms and the fact that most of the 
species listed rarely are present in early Miocene strata 
indicate that the age of the fauna is middle Miocene. Tegu14 
thea previously has been reported only from late Miocene 
strata (Santa Margarita formation) northeast of Coalinga. 

The apparently conformable contact between the 
Topanga formation and the underlying red beds of the 
Vaqueros and Sespe formations undifferentiated is ex
posed at Scully Hill. The Topanga formation is un
conformably overlain by the La Vida member of 
the Puente formation in the same area (fig. 4; pl. 4). 
Conditions of deposition . 

The Topanga formation contains marine fossils at 
many localities and is of marine origin in most areas 
of the Los Angeles basin. Faunas from the formation 
commonly consist of shallow-water forms (Woodford 
and others, 1954, p. 69), and in the northeastern part of 
the Los Angeles basin the Topanga formation is gen
erally less fossiliferous than elsewhere. Fine-grained 
rocks of the Topanga formation penetrated by wells 
drilled in the eastern Puente Hills commonly contain 
fish scales and Foraminifera. Marine mollusks are 
present in the Topanga formation .east of Horseshoe 
Bend. 

Woodford and others (1946, fig. 10, p. 557) suggest 
that the shoreline in middle Miocene time probably 
extended eastward north of Azusa and Glendora to the 
area just east of San Dimas, turned southeastward 
toward the San Jose Hills, and continued southeast
ward near the margin of the eastern Puente Hills 
toward the Santa Ana River. With this location of 
the shoreline the Topanga formation of the eastern 
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Puente Hills area would be entirely of marine origin 
and probably of a near-shore facies. 

DIAMOND BAR SAND 

Dlstrtbutlo;n and character 

The Diamond Bar sand is an informal name used by 
Woodford and others ( 1944) for a subsurface -unit here 
included in the Topanga formation. It has not been 
recognized outside the Yorba Linda quadrangle. 
Woodford and others ( 1944) assigned it to the lower 
part of the Puente formation and named it for its oc
currence in the Western Gulf Oil Co. well Diamond 
Bar 1 (pl. 1, well 250, sec. 28, T. 2 S., R. 9 W. ) where it 
underlies strata of the La Vida member of the Puente 
formation. It is found in at least 11 wells (pl. 1, wells 
2, 40, 67, 134, 139, 157, 167, 170, 172, 221, 250). The 
n~rthern limit of the .sand coincides approximately 
with the northern edge of the Yorba Linda quadrangle; 
the eastern limit is near Carbon Canyon in the north
ern part of the Yorba Linda quadrangle; its extent to 
the south and west is not kno·wn. The Diamond Bar 
sand occupies a stratigraphic position similar to that 
of the Buzzard Peak conglomerate member of the 
Topanga formation in the San Jose Hills (Woodford 
~n? others, 1946, p. 515, 518; Shelton, 1955, p. 76), and 
It IS here correlated with the Buzzard Peak conglom
erate member. Cores recovered from the Diamond 
Bar sand consist of unusually dense well-cemented 
sandstone, pebbly sandstone, and conglomerate. 

A core of the Diamond Bar sand from 4,798 to 4,808 
feet depth in the Shell Oil Co. well Keeler Community 
1 (pl. 1, well 167; sec. 6, T. 3 S., R. 9 W.) consists of 
dense medium-gray poorly sorted massive to crudely 
bedded sandstone. In a thin section the sand grains 
are su~angular and range from 0.1 to 3.0 mm in size, 
averagmg 0.25 mm in long dimension. The rock con
sists of about 43 percent andesine, 24 percent quartz, 
2 percent pyrite, less than 1 percent biotite muscovite 

. ' ' and ch]onte, 12 percent rock fragments composed of 
volcanic and granitic rock, quartzite, and shale, and 19 
percent rock flour composed of quartz, micaceous and 
clayey material, and chlorite. 
Thickness 

The Diamond Bar sand is about 1,{)50 feet thick in 
the Western Gulf Oil Co. well Diamond Bar 1 (pl. 3). 
The sand thins to about 160 feet in the Albercalif Petro
leums, Ltd., well Stoody 30-4 (pl. 1, 'Yell 2; sec. 30, T. 
2 S., R. 8 vV.), probably because its upper part ,vas 
removed by erosion at the unconformity at the base of 
the overlying Puente formation. In the Union Oil Co. 
'Yell Gaines 1 (pl. 1, well 221; sec. 10, T. 3 S., R. 9 ,V.), 
the Diamond Bar sand may be as much as 2,500 feet 
thick (pl. 3). Along the 'Vhittier fault zone in the 

'vest-central part of the Yorba Linda quadrangle it is 
as much as 1,:100 feet thick (pl. 3). 
Age and stratigraphic relations 

The Diamond Bar sand overlies volcanic rocks of 
Luisian (Jate middle ~Eocene) age in 'Yells just north 
of. the vVhittier fault zone, and is overlain by the La 
VIda member of the Puente formation of Mohnian 
(early late ~1iocene) age. In the 'V estern Gulf Oil Co. 
well Diamond Bar 1, the Diamond Bar sand overlies 
strata of the Topanga formation consisting chiefly of 
shale, but in several other wells it overlies volcanic 
rocks of middle ~iiocene age, which in turn ·overlie 
sandstone of the Topanga formation. In wells in which 
the volcanic rocks are absent, or W{lre not reached 
the unit is recognized by its coarse, hard, and dens~ 
character. 
Conditions of deposition 

Siltstone partings in the Diamond Bar sand contain 
fish scales probably indicating deposition in a marine 
environment. Its basin of deposition occupied the cen
tral part of the Yorba Linda quadrangle and its north
ern and eastern margins coincided approximately with 
the northern and eastern edges of the Yorba Linda 
quadrangle. Volcanic debris in the sand was probably 
derived from underlying volcanic rocks by erosion at 
the margins of the basin. 

VOLCANIC ROCKS ASSOCIATED WITH THE TOPANGA 
FORMATION 

Distribution and stratigraphic relations 

Volcanic rocks are not exposed in the eastern Puente 
Hills, but they do occur in the subsurface in the Yorba 

. Linda quadrangle. Although volcanic rocks were 
found in eight wells drilled in the map area (pl. 1, 
wells 2, 73, 126, 132, 167, 181, 219, 221), they were not 
found in a number of other wells drilled through the 
horizon at which the volcanics occur. The sporadic 
occurrence of the volcanic rocks is probably the re
sult both. of their original distribution being controlled 
by topography and of their removal by erosion from 
parts of the area. 

Volcanic rocks were found just north of the Whittier 
fault zone in the Shell Oil Co. well Keeler Community 
1 (pl. 1, well 167; sec. 6, T. 3 S., R. 9 W.) and in the 
Union Oil Co. well Gaines 1 (pl. 1, well 221; sec. 10, 
T. 3 S., R. 9 W.) (pl. 3). They are fine-grained ba
saltic rocks (olivine-bearing, amygdular, and glassy in 
the Union well Gaines 1), which are interpreted as 
remnants of flmYs. A core sample of basaltic rock 
from 6,020 feet depth in the Union Oil Co. well Gaines 
1 is identical with a sample from 7,915 feet depth in 
the Union Oil Co. well Chapman 29 (pl. 1, well 219; 
sec. 29, T. 3 S., R. 9 "r.), located south of the Whittier 
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fault zone on the northern flank of the Richfield oil 
field (pl. 1). The volcanic rocks in these three wells 
are correlated with the El Modeno volcanics of the 
Santa Ana ~1ountains (Yerkes, 1957). 

The Albercalif Petroleums, Ltd., well Stoody 30-4 
(pl. 1, wel12; sec. 30 T. 2 S., R. 8 W.), in the northern 
part of the Yorba Linda quadrangle, penetrated the 
La Vida member of the Puente formation, about 160 
feet of the Diamond Bar sand and about 200 feet of 
volcanic rocks without reaching their base (fig. 18) . 
The Shell Oil Co. well Puente Core Hole 4 (pl. 1, well 
181; sec. 18, T. 2 S., R. 8 ,;v,), drilled about 2 miles 
farther north, penetrated about 120 feet of glassy 
porphyritic basalt and massive olivine basalt overlying 
beds of the Topanga formation of middle ~Eocene age 
and unconformably overlain by strata of the Soquel 
member of the Puente formation. In this well the La 
Vida member of the Puente formation and probably 
part of the volcanic sequence are absent beneath an 
unconformity at the base of the Puente formation. A 
similar stratigraphic section, including the unconform
ity, was penetrated by the Patton Oil Co. well Three 
Corners 1 (pl. 1, well 126; sec. 21, T. 2 S., R. 8 W.), 
near the northwest corner of the Prado Dam quad
rangle. North of the Yorba Linda quadrangle the 
unconformity truncates successively older strata; at 
Elephant Hill, just southwest of Pomona, the Soquel 
member of the Puente formation lies directly upon 
plutonic basement rocks. Volcanic rocks lying on 
granitic basement rocks were found in two wells 
drilled between Elephant HilJ and the Yorba Linda 
quadrangle. 
Petrography 

The color of the volcanic rocks ranges from light or 
dark gray to greenish gray. Their texture ranges 
fron1 fine-grained hyalopilitic to vitrophyric and por
phyritic, and some samples are coarsely amygda
loidal. They are apparently basalt or basaltic ande
site in composition.' Calcic andesine commonly occurs 
in the rock as acicular laths and tablets having albite 
or car.lsbad twim1ing a,nd is usually moderately to se
verely altered. Augite, which occurs as crystals in the 
glassy phases, is rarely unaltered and is ordinarily 
recognized only by the crystal outlines of its chloro
phaeite pseudomorphs. Chlorophaeite, produced by 
alteration of augite and glass, is present as conspicu
ous amygdules in samples from the Shell Oil Co. well 
Puente Core Hole 4 and from the Union Oil Co. well 
Chapman 29. Olivine also occurs in the samples from 
these wells. Clear glass with an index of refraction 
of 1.555+.002 is present in samples from the Union Oil 
Co. wells Gaines 1 and Chapma,n 29. :Magnetite (?) 
is commonly present in the rock as well-disseminated 

small grains and plates, and calcite is common as vein 
and cavity fillings. 
Age and correlation 

The volcanic rocks found in several wells along and 
just north of the Whittier fault zone are probably of 
the Luisian stage (late middle Miocene). They occupy 
the same stratigraphic position as do the El Modeno 
volcanics of the Santa Ana Mountains and are corre
lated with them. The volcanic rocks found in wells 
drilled in the northern part of the Yorba Linda quad
rangle are tentatively correlated with the. Glendora 
volcanics of the San Jose Hills. The main body of 
the Glendora volcanics in the San Jose Hills lies with
in and below the Topanga formation of middle Mio
cene age (Shelton, 1955). The exposure of Glendora 
volcanics nearest to the map area are those at Elephant 
Hill, where rhyolitic rocks overlie granitic basement 
rocks and are unconformably overlain by the Soquel 
member of the Puente formation. Volcanic rocks oc
cur in a similar stratigraphic position in several wells 
drilled between Elephant Hill and the Yorba Linda 
quadrangle, suggesting that a sheet of volcanic rock 
may once have extended from Elephant Hill into the 
Yorba Linda quadrangle. If this were true, then use 
of the name "Glendora volcanics" in the eastern 
Puente Jlills might be justified; however, the volcanic 
rocks at Elephant Hill are rhyolitic in composition, and 
those in the Yorba Linda quadrangle are commonly 
basalt or basaltic andesite. 

UP·PER MIOCENE SERIES 

PUENTE FORMATION 

Upper Miocene rocks exposed around the north
eastern and eastern margins of the Los Angeles basin 
are assigned to the Puente formation. This unit, 
which consists almost entirely of clastic rocks-silt
stone, sandstone, and conglomerate-may be divided 
in most areas into members of characteristic lithologic 
makeup and stratigraphic position. The formation is 
more uniform toward the central part of the Los 
Angeles basin, where it is not divisible on lithologic 
character. Even where the for1nation is exposed in 
the Puente Hills, the orderly succession of members 
is obscured in some places by the absence of distinc
tive rock types. The members commonly have grada
tional upper and lower contacts, and in the Ridge 
syncline area they may intertongue with one another 
as a result of lateral changes in lithologic character. 

The Puente formation was named by Eldridge n,nd 
Arnold (1907, p. 103) for its exposures in· the Puente 
Hills. They recognized a ]ower shale member, an 
intermediate sandstone member, n.nd an upper shale 
member. Later, English (1926) mapped the forma
tion in the Puente liills and on Burruel Ridge, south 
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of the Santa Ana River. He also divided it into a 
]ower shale, a middle sandstone, and an upper mem
ber that included a varied sequence of siltstone, sand
stone, and conglomerate beds. Daviess and \Voodford 
( 1949) separated the Puente formation at the western 
end of the Puente Hills into four members: a lower 
siltstone member, a sandstone member, an upper silt
stone member (these members corresponding generally 
to the threefold division of previous "·orkers), and the 
Sycamore Canyon member at the top. In the western 
Puente I-Iills the Sycamore Canyon member consists 
mainly of strata that "·ere included with the overlying 
Pliocene sequence before their late ~Eocene age was 
noted by Krueger ( 1936). Schoe1lhamer and others 
(1954) recognized four members of the Puente forma
tion in the Santa Ana ~fountains and gave the names 
La Vida, Soquel, and Yorba members to the units 
corresponding to the lmYer siltstone, middle sandstone, 
and upper member, respectively, of previous workers. 
They adopted Da viess m~d \Voodford's ( 1949) use of 
the term Sycamore Canyon for the fourth, uppermost 
member. The Puente formation is considered to be a 
local equivalent of the upper ~Eocene part of the more 
widespread ~fonterey shale; it is equivalent in age 
but distinctly different in lithology and depositional 
en vironm en t. 

Foraminifera belonging to both the Mohnian and the 
Delmontian(?) stages of IGeinpell (1938) occur in 
the Puente formation (table 1). The youngest beds, 
mapped as part of the Sycamore Canyon member 
near Prado Dam and to the north along the Ridge 
syncline, may be of early Pliocene age. Foraminifera 
are generally scarce in the formation, probably be
cause of their destruction by weathering. This paucity 
of Foraminifera, as well as the peculiarity of some 
faunas, might also be the result of unfavorable living 
conditions for marine organisms in the area at the 
time the Puente formation was deposited. Foraminif
era are abundant locally in fresh rock from well cores, 
and in some areas subdivision of the formation in the 
subsurface is based solely on faunal differences. 
~fost of the Foraminifera are considered to be deep
water forms. 

The Puente formation has a composite maximum 
thickness of about 13,000 feet in the eastern Puente 
Hills. It is considerably thinner to the south in the 
Santa Ana ~fountains and to the north in the ·San 
Jose Hills. 

LA VIDA MEMBER 

Distribution and character 

The La Vida member of the Puente formation was 
named by Schoe1lhamer and others (1954) for ex
posures near La Vida ~finera1 Springs in the Carbon 

Canyon area of the eastern Puente Hi1ls. The princi
pal outcrop areas of the member in the eastern Puente 
Hills are in Brea, Carbon, and Telegraph Canyons, and 
at Scully Hill. It is compo~ed almost entirely of inter
bedded clastic rocks of three types: soft gray mica
ceous siltstone; hard platy locally laminated calcare
ous siltstone; and gray commonly silty medium
grained feldspathic sandstone. In outcrops typical of 
the La Vida member, less than one-third of the rock 
consists of sandstone and the sandstone that is present 
is generally in thin isolated beds. The rock most 
characteristic of the member is hard platy calcareous 
and siliceous siltstone like that illustrated in figure 6. 
The siltstone is usually light brown, light pinkish 
brown, or light gray to almost white. It is thin bedded 
and commonly laminated. In surface exposures it 
occurs as angular platy fragments measuring several 
inches on a side and as much as half an inch in thick
ness. The platy siltstone contains hard limy concre
tions occurring individually and as concretionary 
lenses or beds (fig. 6). These concretions are light 
gray inside, but their weathered surfaces are either 
almost white or rusty ye11owish brown. The largest 
are several feet in longest dimension. The soft silt
and weathers to light brown or pinkish brown. The 
siltstone is conspicuously micaceous and is commonly 
speckled on bedding surfaces with small white or 
rusty-brown spots of unknown origin. Units within the 
member that have a high percentage of sandstone 
commonly grade both vertically and laterally into silt
stone units that are softer and more massive bedded. 
Sandstone in the La Vida member is feldspathic and 
generally micaceous. The sandstone beds range in 
thickness from a fraction of an inch to several feet, 
b.ut beds from 1 to 6 inches thick are most common. 
The sandstone is light gray to gray and weathers to 
yellow brown or brown Some of the sandstone beds 
are graded or cross-stratified. 

A core of the La Vida member from 2,853 to 2,860 
feet depth in the Shell Oil Co. well Keeler Community 
1 (pl. 1, well 167; sec. 6, T. 3 S., R. 9 W.) consists of 
medium-gray poorly sorted massive loosely packed 
fine-grained sandstone. In a thin section of this sand
stone, the grains are angular to subangular, and range 
in size from 0.04 to 0.8 millimeters, averaging 0.14 mil
limeters in long dimension. The rock consists of about 
30 percent quartz, 25 percent andesine, 4 percent bio
tite, 1 percent orthoclase (doubtful), less than 1 per
cent muscovite, 7 percent rock fragments (quartzite, 
volcanic rock, ·marble, and granitic rock), 1 percent 
opaque ores and chlorite, and 32 percent calcite cement 
and rock flour that includes mica, quartz, and chlorite. 

• 

• 
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FIGURE 6.-Platy siltstone of the La Vida member of the Puente forma
tion exposed in a roadcut near the center of section 27, T. 3 S., R. 8 
w. The hammer rests on a lighter colored hard calcareous concre
tionary bed typical of parts of the member. The boulders and cobbles 
at the right are debris from terrace deposits above. 

The thin-bedded strata of the La Vid?- member are 
severely contorted and crumpled in many places, dem
onstratiniY their inherent weakness as contrasted with 
sandston: of the Soquel member. Creeping and slid
in()" of surficial material on hillsides underlain by silt-e. 
stone of the La Vida are common. Good exposures of 
the member are found only along streams and in arti
ficial excavations. 

A bed 10 to 15 feet thick of basaltic crystal tuff oc
curs about 1,900 feet stratigraphically below the top of 
the La Vida member just west of Brea Canyon. The 
tuff is pale brown, powdery, and intensely weathered. 
It is associated with beds of limy siltstone 1 to 2 feet 
thick. The tuff bed is exposed and can be traced west 
of Brea Canyon for 3.5 miles, but it is not exposed east 
of the canyon. The tuff bed has been identified from 
cores, cuttings; or its distinctive appearance on elec
tric loiYS in 11 wells (pl. 1, wells 47, 48, 64, 76, 108, 134, 
137, 1S9, 167, 221, 250). In well samples the tuff is 
white, compact, homogeneous, and fine grained. It 
exhibits some of the characteristics of, and is often de
scribed as, bentonite, even though it contains numer
ous plagioclase crystals. 

With the exception of the Ginter and Associates well 
Kraemer-Backs 3, which is in the Prado Dam quad
rangle, all the wells in which the tuff is identified are 
north of the Whittier fault zone in the Yorba Linda 
quadrangle. The eastern limit of the tuff beds, like 
that of the middle Miocene volcanic rocks, is appar
ently near the eastern edge of the Yorba Linda quad
rangle. The absence of the tuff in most of the Prado 
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Dam quadrangle may be due to nondeposition there 
rather than to removal by erosion. The part of the 
stratigraphic section in which the tuff bed occurs is 
rarely penetrated by wells drilled south of the Whit
tier fault zone. West of the Yorba Linda quadrangle 
similar tuff beds are locally present lower in the La 
Vida member. 
Thickness 

The La Vida member is thickest in an area parallel 
to and about 2 miles northeast of the Whittier fault 
zone. Near the western edge of the Yorba Linda 
quadrangle, the exposed thickness of the member is 
about 3,300 feet, and an additional 500 feet of strata 
are concealed (pl. 3). It is about 700 feet thick in the 
southern part of the Prado Dam quadrangle. The La 
Vida member thins rapidly northeast toward the Ar
nold Ranch fault, north of which it is commonly absent 
below an unconformity at the base of the next younger 
Soquel member. The La Vida member is about 975 
feet thick in the Richfield oil field (pl. 3) and about 
515 feet thick near the southeast corner of the Yorba 
Linda quadrangle (pl. 4). 
Fossils 

Foraminifera are relatively scarce in both outcrop 
and well samples of the La Vida member from the 
eastern Puente Hills. Faunas from the member are 
listed on the checklist of Foraminifera (table 1). Sam
ples from the La Vida member at localities f-6 and 
f-8 were collected and studied by M. N. Bramlette, 
(written communication) who assigned the faunas 
from them to the Bulimina uvigerinaformis zone of 
Kleinpell 's Mohnian stage. 
Age and stratigraphic relations 

Faunas characteristic of the Bulimina uvigerinafor
mis zone of the lower part of Kleinpell's Mohnian 
stage of upper Miocene age are present in the upper 
part of the La Vida member in the Puente Hills, 
but the lower part has not yielded Foraminifera in this 
area (Woodford and others, 1946, p. 520). The La 
Vida member is much thinner in the San Jose Hills 
to the north, but there it has yielded in addition to the 
Bulimina uvigerinaformis faunas, the older, lowest 
Mohnian Bolivina modeloensis (or B aggina califo1'
nica) fa una from beds just above the Buzzard Peak con
glomerate member of the Topanga formation (Wood
ford and others, 1944). 

The only exposure of the base of the La Vida 
member in the Puente Hills is at Scully Hill. There 
the member overlies the Topanga formation with an 
angular discordance of 30°. The contact of the J::a 
Vida member with the overlying Soquel member 1s 
well exposed in Carbon Canyon, where the two mem
bers are conformable and gradational. 
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TABLE I.-Stratigraphic distribution of Foraminifera from the 

[Identifications by Patsy B. Smith, U.S. Geol. Survey. Symbols indicating abundance of species in samples containing a large fauna: A, abundant; 

Puente formation-Upper Miocene 

La Vida member Soquel member 

Genera and species Mohnian stage 

Lower Upper 

2 3 10 11 

--1------------------------------1------------------- ---·1----+----1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

Bolivina parva Cushman and Galliher_ _____ -_____ _ __________ - X _________ - __ ----- __ ----- _ _ _ _ _ _ R 
tum ida Cushman ________ -- _________ ------- _- ___ ---- _-- X _________ -- _ - _______ ---- -- _____ ----- ------

Bulimina montereyana KleinpelL _____ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ cf. _________________________________________ _ 
uvigerinaformis Cushman and Kleinpell __________________ X __________________ cf. ------------------

Buliminella curta Cushman _______________ - __ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ X ____________________ ---- _ _ _ _ _ _ F 
subfusiformis Cushman ___ -_- _____ - __ ----_-_- ____ ----_-_ X - _- ___ - __ -- _____ - _ X - _____ ------ X 

Uvigerina hootsi Rankin_____________________________________ X _________________________________________ _ 
Bolivina vaughani Natland _________________________________________ cf. ____________ ------ C A cf. 
Globigerina bulloides d'Orbigny _______________________________ ------ X ------ ------------------------------
Bolivina barbarana Cushman and KleinpelL _______________________ -- _ _ _ _ _ _ X ___________________ ----- _____ _ 
Epistominella pacifica (R. E. and K. C. Stewart) ___________________ - _ _ _ _ _ _ _ X ______________________ -- _____ _ 
Valvulineria araucana (d'Orbigny) ____________________________ ------ ______ X ------ ______ F ------ ------

grandis Cushman and KleinpclL _____________________________________ cf. cf. ______ ------ ______ ------
Nonion sp. (species not identified) ________________________________________ ------ X ______ ------------------
Bulimina subacuminata Cushman, Stewart and Stewart _________________________ - _ _ _ _ _ _ _ cf. ________ ---- - ____ _ 
Epistominella. subperuviana (Cushman) _____ - ___________ - __________ -- __________ -- ____ -- X _______ ----- X 
Bolivina bramlettei KleinpelL ________________________________________________ - _____ - __ .- _- _ cf. R _----- -- __ --

californica Cushman ____________________________ -- _________ -- ____ - ____ --- __ - _-- __ ---- R X 
hootsi Rankin ________________________________________________________________________ R ------ ------
pseudospissa KleinpelL _______________________________________________________________ C X 

Cassidulina sp. (species not identified) ___ ·_____________________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ R ____ -- --- _--
Epistominella relizensis (Kleinpell) ________________________________ - ___________ - _________ - _-- F C 
Gyroidina rotundimargo R. E. and K. C. Stewart_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ F _- __ -- --- _- _ 
Nonion goudkoffi KleinpelL ________________________________________________________________ F ------ ------

jf~{f'vf~~d:Ce::f;t~nC~shs~r::_~ ~ = = = = = = = = = = = = = = = = = = = : = = = = = = =: = = = = = = = = = = = = = = = = = = = =: = = = = =: = = = = = = _ ~f~ _ ~ _ - cT--- -----
Gtobig~~t:~i;g~-~~i~_P_e!~----~~================================ ====== ====== ====== ====== ====== ====== ~- F ====== 

fr~~~:~~;~~~i-~i-~1~~~~~1~~=======~========================== ====== ====== ====== ====== ====== ====== ====== ~ Bolivina girardensis Rankin ________________________________________________________________ ------------------
Cassidulina barbarana Cushman and KleinpelL ________ :_ _____________________________________ ------------------
Nonion umbilicatulum (Montagu)_ --------------------------- ________________________ ------ ------ ------ ------
Suggrunda kleinpelli Bramlette ___________________________________________________________ - ___ - _- _ ------ ------
Angulogerina sp ________________________________________________________________________________ ------ ------
Bolivina hughesi Cushman _________________________________________________________________ ------------------

obliqua Barbat and Johnson ___________________________________________________________ ------------------
Virgulina californiensis var. grandis Cushman and KleinpelL __________________________________ ------ ------ ------

Boliv:::a~~~aa~!i ~s~~~~---~ ~ = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = Nonionella miocenica Cushman _____________________________________________________________ ------ ______ ------
Uvigerina subperegrina Cushman and KleinpelL ________________________________________________________ -- ------
Bolivina spissa Cushman __________________________________________________________________ - _- _- _ ------ ------
Elphidiun~ sp ____________________________________________________________________________________ ---- ------
Bolivinafioridana Cushman _________________________________________________________________________________ _ 

interjuncta Cushman ________________________________________ -- _______________________________ ----- ------
tongi Cushman ______________________________________________________________________________ ----- ------

BU:limir~:ella elegantissima (d'Orbigny)---------------------:--- ______________________________ ------------------
Dzscorbts SP------------------------------------------------ ------ ------ ------ ------ ------ ------ ------ ------
Eponides keenani Cushman and Kleinpell ____________________________________________________ ------ ------ ------
Orbulina universa (d'Orbigny) ______________________________________ ------ ______ ------ ______ ------ ------ ------
Robulus sp. (species not determined) ________________________________________________________ ---:---------------
Uvigerina carmelosensis Cushman and Kleinpell ______________________________________________ ------------------

senticosa Cushman ________________________________________________________________________________ ------
Cassidulina cushmani R. E. and K. C. Stewart _____________________ -- __________ -- ____ - ___ ---- ------ ------ ------
Rotalia garveyensis N atland ___________________________ -- ___ - _____ -- __ ---- ___ --- __ ---- - _---- ------ ------ ------
Bolivina pisciformis Galloway and Morrey ___________________________ ------------------------------------------

sinuata var. alisoenis Cushman and Adams_---------------------------------------------------------------
Cassidulina californica Cushman and Hughes ________________ - _____ -- ____ -- ___ --- ____ -- __ ---- ------ ------ ------

Chielo~~g~~~~~a o~:i~~~ -R~~~s~ ~ = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =· = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = Cibicides mckannai Galloway and Wissler_ _______________________________________ ------ ______ ------------------
Ehrenbergina compressa Cushman ___________________________________ ------ ______ ------ ------ ------ ------ ------
Globobulimina pacifica Cushman _____________ · ___________________________________ ------------------------------
Planulina ornata (d'Orbigny) __________________________________________________ ------ ______ ------------------
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P~tente and Fernando formations in the eastern Puente Hills area 

F, frequent; C, common; R, rare; X, present; cf., not certainly identified, but resembling species listed. Numbered localities are shown on pl. 1) 

Puente formation-Upper Miocene-Continued Fernando formation-Lower(?) Pliocene 

Yorba member Sycamore Canyon member 

Mohnlan stage-Continued Lower member No. 
Delmontian(?) stage 

Upper-Continued 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 31A 31AI 31B 

A 

F 

A 

F 
cf. R_ 
R 
F 

F 

A 

R 
F 
cf.R 
F 

R 

F 
------ cf.R 

A 

c 

F 

cf. C 
F 
X 

R 
R 

c 
F 
A 

c 
F 
R 

R 

c 
R 
A 

R 

cf.R 

c 
F 
A 

c 

R 

c 
F 

R 
c 

R 

R 

R 

R 

R 

c 
c 
c 
cf. F 

F 

F 

cf. F 

F 

c 
F 

c 
c 
A 

c 
X 

F 
c 
F 
F 
c 
c 
R 
R 
c 
cf. F 

X X 

X 

X 
X 
cf. 
X 

X 

X 

cf. 

X 
X 

X 

cf. cf. 

F 

----- ____ .: c 
X 

X 
X 

X-
X 

cf. 

X 

X 
X 

c 

R 

c 

F 
A 
F 
c 
c 
c 
R 
c 
R 

F X 

F c 

F F 

c 

A 

F F 

c 

F 

R 

F 
R 
c 
c 
c 
c 

X 

X 

X 

X 

X 

F 

R 

c 

c 

A 

c 

c 

A 

X 
cf. 

X X 

X X 

X X 

X 

X 

X 

X 

X 

X 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
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TABLE !.-Stratigraphic distribution of Foraminifera from the Puente and 

[Identifications by Patsy B. Smith, U.S. Geol. Survey. Symbols indicating abundance of species in samples containing a large fauna: A, abundant; 

Puente formation-Upper Miocene 

La Vida member Soquel member 

Genera and species Mohnian stage 

Lower Upper 

2 3 5 10 11 
--·1-------------------------------1------------------------

66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 

Robulus american us (Cushman) _____________________________________________________________________________ _ 
Virgulina corn uta Cushman ___ · ______________________________________________________________________________ _ 

nodosa R. E. and K. C. Stewart _________________________________________________________________________ _ 
Angulogerina angulosa (Williamson) __________________________________________________________________________ _ 
Bulimina marginata d'Orbigny ______________________________________________________________________________ _ 
Cassidulina crassa d'Orbigny ___________________________________________________________________________ ------
Ellipsoglandulina sp _____________ - _________________________________________________________________________ _ 
Frondicularia advena Cushman ______________________________________________________________________________ _ 
Lagena sp. (species not determined) __________________________________________________________________________ _ 
Stilostomella koina (Schwager) _______________________________________________________________________________ _ 
Pullenia quinqueloba (Reuss)-------------------~------------- _______________________________________________ _ 
Uvigerina hispidocostata Cushman and Todd __________________________________________________________________ _ 

Boli[i~~~~~e~t~:b~~~h;;~; ~ ~ ~ = = = ~ = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 

~~b~l~:~~~ri:~~~ ~~?.r~;~~:s~~-c~;it~~~==================== ====== ====== ====== ====== ====== ====== ====== ====== 
Textularia SP----------------------------------------------- ------ ------ ------ ------ ------ ------ ------ ------Bolivina sinuata Galloway and Wissler _______________________________________________________________________ _ 
Nonion scaphum Fichtel and MolL--------------------------- _______________________________________________ _ 
Bulimina denudata Cushman and Parker _____________________________________________________________________ _ 
Cassidulina translucens Cushman and Hughes _________________________________________________________________ _ 

Dentalina spp __ -------------------------------------------- ------ ------ ------ ------ ------ ------ ------ ------Gladulina laevigata d'Orbigny _______________________________________________________________________________ _ 
Bolivina subadvena Cushman ________________________________________________________________________________ _ 
Bulimina rostrata Brady ___ -- ____ ---------------------------- ------ ------ ------ ------ ------ _----- _____ - _____ _ 
Eponides umbonatus (Reuss) _____ ------------- ________ ---- _- ________________________________________________ _ 
Gyroidina altiformis R. E. and K. C. Stewart __________________________________________ ------ _________________ _ 
Marginulinopsis capistranoensis White ______________________________ ------------ _____________________________ _ 
Pullenia salisburyi R. E. and K. C. Stewart _____________________________________ --.---- _______________________ _ 
Cassidulina delicata Cushman _________________________ -- ____________________________________________________ _ 

Globorotalia sp ________ ------- ----- -- ----------------------- ------ ----- - ------ ------ ------ ------ ------ ------
Nonionella SP---------------------------------------------- ------ -·----- ------ _____ :. ------ ------------------

Note: The following list is an alphabetic key to the genera and species. 

69 A ngulogerina angulosa 
35 sp. 
79 Bolivina argentea 
10 barbarana 
17 bramlettei 
18 californica 
26 decurtata 
45 jloridana 
31 girardensis 
39 granti 
19 hootsi 
36 hughesi 
46 interjuncta 
40 marginata 
37 obliqua 
1 parva 
57 pisciformis 
20 pseudospissa 
29 rankini 
83 sinuata 

58 Bolivina sinuata var. alisoensis 
43 spissa 
89 subadvena 
47 tongi 
2 tumida 
8 vaughani 

27 woodringi 
85 Bulimina denudata 
70 marginata 
3 montereyana 

90 rostrata 
15 subacuminata 
4 uvigerinaformis 
5 Buliminella curta 

48 elegantissima 
6 subfusiformis 

32 Cassidulina barbarana 
59 californica 
71 crassa 
55 cushmani 

95 
60 
86 
21 
61 
62 

, 80 
87 
49 
63 
72 
44 
22 
11 
16 
50 
91 
73 
88 
9 

28 

Cassidulina delicata 
subglobosa 
translucens 
sp. (unident.) 

Chielostomella ovoidea 
Cibicides mckannai 
Dentalina communis 

spp. (unident.) 
Discorbis sp. 
Ehrenbergina compressa 
Ellipsoglandulina sp. 
Elphidium sp. 
Epistominella relizensis 

pacifica 
subperuviana 

Eponides keenani 
umbonatus 

Frondicularia advena 
Glandulina laevigata 
Globigerina bulloides 
Globigerina sp. (unident.) 
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Fernando formations in the eastern Puente Hills area-Continued 

F, frequent; C, common; R, rare; X, present; cf., not certainly identified, but resembling species listed. Numbered localities are shown on pl. 1] 

Puente formation-Upper Miocene-Continued Fernando formation-Lower(?) Pliocene 

Yorba member Sycamore Canyon member 

Molmian stage-Continued Delmontian(?) stage Lower member No. 

Upper-Continued 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 31A 31A, 31B 
---------------- ---- -------- ---- --------------------. ------------

------ -'\-----

64 Globobttlimina pacifica 
96 Globorotalia sp. 
92 Gyroidina aUiformis 
23 rotnndimargo 
74 Lagena sp. (unident.) 
93 Afarginulinopsis capistranoensi& 
24 Nonion goudkoffi · 
84 scaphttm 
33 umbilicatulum 
14 sp. (unident.) 
41 Nonionella miocenica 
97 sp. 
51 Orbulina universa 
65 Ptanulina ornata 
76 Pttllenia qttinqueloba 
94 salisbttryi 
66 Robnlns americantts 
81 americanus var. spinosus 
52 sp. (unident.) 

56 Rotalia garveyensis 
75 Stilostomella koina 
34 Suggrunda kleinpelli 
82 Textularia sp. 
53 Ut•igerina carmelosensis 
77 hispidocostata 

7 hootsi 
25 peregrina 
78 pygmea 
54 senticosa 
42 subperegrina 
30 sp. 
12 Valvulineria araucana 
13 grandis 
38 Virgulina californiensis var. yrandis 
67 cornuta 
68 nodosa 

c 
R 
R 

F 
c 
F 
c 
R 
c 
c 
F 
F 
F 

c 

c 

A 
c 
c 
F 

cf. 
cf. 

X 

X 

X 

F 

c 
F 
F 

X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 

X 
X 

X 

X 

X 
X 
X 

66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
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Conditions of deposition 

The La Vida member is entirely of marine origin. 
Woodford and others (1946, fig. 10, p. 558) suggests 
that the shoreline of the sea in which the sediments of 
the La Vida member were deposited extended eastward 
just north of Glendora and turned southeastward be
tween San Dimas and La Verne to the northwest 
corner of the city of Pomona. From there it extended 
southwestward between the San Jose and Puente Hills, 
turned southeast across the northeasternmost Puente · 
Hills, and continued toward the Santa Ana River just 
northeast of the hills. . Conglomerate in the La Vida 
member north of the Puente Hills contains types of 
rock that suggest a source area in the southeastern 
part of the San Gabriel Mountains and adjacent areas 
(Woodford and others, 1946, p. 553). 

SOQUEL MEMBER 

Distribution and character 

The Soquel member of the Puente formation was 
named by Schoellhamer and others ( 1954) for expo
sures in Soquel Canyon in the eastern Puente Hills. 
The member is well exposed near San Juan Hill, 
where both its base and its top are present in a thin 
but unfaulted sequence of beds. The member typi
cally consists of massive· to well-bedded medium- to 
coarse-grained or gritty feldspathic sandstone. At a 
few localities, particularly in the northern part of the 
map area and at Scully Hill, conglomerate and con
glomeratic sandstone beds occur in the member. El
lipsoidal .concretions are common in the lower part of 
the unit. 

Sandstone beds in the Soquel me~ber vary in thick
ness from a few inches to several feet (fig. 7), and 
they are ordinarily separated by thin beds or partings 
of siltstone. In a few places the sandstone is massive 
and almost structureless. The sandstone is gray and 
weathers to light brown. It is composed of quartz, 
plagioclase, varying amounts of biotite, and minor 
amounts of accessory minerals such as garnet, apatite, 
zircon, and magnetite-all in a clayey matrix. The 
sandstone is generally medium to coarse grained or 
even gritty, but locally it is fine grained. Graded 
beds, ordinarily a foot or less thick, are common. 
Most of the ungraded sandstone beds are poorly sorted. . 
The weathered sandstone is friable, but fresh rock 
from well cores is well cemented. Several small out
crops of tar sand occur in the upper part of the Soquel 
member in the northeastern part of the Yorba Linda 
quadrangle. 

A core of the Soquel member from the Shell Oil Co. 
well Menchego 12 (pl. 1, well170; sec. 1, T. 3 S., R.10 
W.) consists of light-gray massive dense sandstone. 
Almost all the interstices between grains of the sand-

stone are occupied by crushed and bent shreds of bio
tite. In a thin section of this sandstone the grains are 
subangular to subrounded and range in size from 0.05 
to 0.64 mm, averaging 0.2 mm, in largest climension. 
The rock consists of about 50 percent andesine, 23 per
cent quartz, 13 percent biotite, 5 percent orthoclase, 4 
percent ·pyrite, 3 percent chlorite, 1 percent musco
vite, and 1 percent calcite and unidentified matrix. 

The concretions that occur in the lower pa:rt of the 
member are ellipsoidal, from 1 to 5 feet in diameter, 
extremely hard, and cemented with calcite. They are 
composed of the same material, excepting matrix, as 
the sandstone in which they are embedded. In a few 
places bedding structures can be traced from the en
closing rock through the concretions, indicating that 
the concretions were formed by differential cementa
tion of the sandstone in place. The concretions are 
distinguished from the enclosing rock by their greater 
hardness and darker color. They generally have a 
rough, gritty surface etched by weathering, so that the 
coarser sand grains stand in relief. The concretions 
are relatively resistant to weathering and ordinarily. 
protrude from the outcrop and give it a knobby ap
pearance. When the concretions fall free of the sand
stone, they lie strewn about on the hillside or collect in 
gully bottoms, leaving large rounded cavities in the 
outcrops from which they came. 

At Scully Hill the typically sandy Soquel :rp.ember 
contains pebble and cobble conglomerate units as 
much as 4 feet thick, interbedded with coarse-grained 
sandstone units of similar thickness and containing 
siltstone beds. Boulders as much as 2 feet in diameter 
occur in these conglomerates. The larger clasts are 
chiefly of plutonic rock types, but some of the smaller 
ones are metamorphic and volcanic rocks. Near the 
center of the north margin of the Yorba Linda quad-· 
rangle, the Soquel member contains many large boul
ders of quartz diorite in siltstone and sandstone beds; 
these boulders are as large as 15 feet in longest dimen
sion and evidently came from the area just southwest 
of Pomona where that plutonic rock is exposed. 

In a few areas, as near the head of Carbon Canyon, 
the upper part of the Soquel member contains an un
usually large percentage of siltstone. At these places 
the siltstone OC(~urs as 'thick units, in contrast to the 
thin siltstone interbeds that are more common in the 
member. The siltstone is lithologically similar to that 
in the adjacent members. 
Thickness 

South of the 'Vhittier fault zone, the Soquel member 
is thickest in the area between the Union Oil Co. well 
Graham-Loftus 1 in the East Coyote oil field (pl. 4) 
and the Union Oil Co. well Chapman 29 in the Rich
field oil field (pl. 4). It is more than 2,400 feet thick 

• 
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·at the East Coyote oil field, 2,695 feet thick at the Rich
field oil field, and about 1,000 feet thick at the Esper
anza oil field (pl. 4). North of the Whittier fault zone 
the member is about 2,000 feet thick at the Chino
Soquel oil field and about 3,000 feet thick in the north
eastern part of the Yorba Linda quadrangle (pl. 4). 
Fossils 

Fossils are scarce in the Soquel member. Only a 
few shell and bone fragments, shark teeth, and uni
dentifiable carbonized organic remains have been 
found in the sandstone beds of the member in the east
ern Puente Hills. One coral and several genera of 
marine mollusks are recorded from the pebbly sand
stone at the base of the member north of the map area 
at the northern tip of the Puente Hills (W,. oodford and 
others, 1946, p. 535). Siltstone interbedded with the 
sandstone more typical of the member contains Fo
raminifera at a few localities. Foraminiferal faunas 
from the Soquel member are listed in table 1, and 
fossil localities are shown on plate 1. 

Foraminifera from the Soquel member at localities 
f-7, f-12, f-13, and f-14 were collected and identified 
by M. N: Bramlette, who assigned the fauna from lo
calities f- 7 and f- 12 to the BulimiJna uviger·inaformis 
zone of the lower Mohnian stage and those from locali
ties f-13 and f-14 to the Bolivina hughesi zone of the 
basal upper Mohnian stage (Bramlette, written com
munication). 
Age and stratigraphic relations 

Foraminiferal faunas from siltstone of the Soquel 
member in the eastern Puente Hills are indicative of 
the Mohnian stage, and usually of the upper Mohnian 
stage of late Miocene age. 

Both the upper and the lower contacts of the Soquel 
member appear to cross time-stratigraphic horizons. 
The contacts are gradational in vertical detail, for the 
changes in lithologic character that mark the bound
aries of the member ordinarily occur in a stratigraphic 
interval of as much as 50 feet. The lower contact of 
the member is well exposed on the west side of San 
Juan Hill and in Carbon Canyon, near La Vida Min
eral Springs (fig. 7) . The upper contact is well exposed 
in roadcuts in the northwest quarter of sec. 8, T. 3 S., 
R. 8 W., and east of the center of sec. 15, T. 2 S., R. 
9W. 

Conditions of deposition 

Fossils in the Soquel member indicate that it is at 
least in part of marine origin. The composition of 
conglomerate beds in the member suggests that they 
were derived from a nearby northeastern source area 
(Woodford and others, 1946, p. 554). The occurrence 
of many widespread sandstone beds throughout 
the member and of large boulders in relatively fine 

grained rocks at the top of the unit suggests that 
turbidity currents may have played a part in its depo
sition. Woodford and others ( 1946, p. 558) postulate 
that the shoreline of the sea in which the sediments of 
the Soquel member were deposited trended eastward 
from the San Gabriel Valley to the southern edge of 
San Dimas, turned southeastward almost to Elephant 
Hill, passed between Elephant Hill and Pomona, and 
continued toward the Santa Ana River. 

FIGURE 7.-Thick-bedded sandstone unit that marks the base of the 
Soquei member of the Puente formation in Carbon Canyon, near La 
Vida Mineral Springs. 

YORBA MEMBER 

Distribution and character 

The Yorba member was named by Schoellhamer 
and others (1954) for Yorba Bridge, which spans the 
Santa Ana River 2% miles east of the community of 
Atwood. In the eastern Puente Hills, the Yorba mem
ber is best exposed along the west edge of the Prado 
Dam quadrangle and in the northeastern part of the 
Yorba Linda quadrangle. A complete section of the 
member, including both its top and its base, is exposed 
2 to 3 nules southwest of Los Serranos. 

The Yorba member generally consists of thin-bedded 
pinkish-brown to gray or nearly white siltstone with a 
hackly fracture, containing subordinate amounts of 
fine-grained sandstone. Much of the siltstone is sili
ceous, platy, and extremely hard, but softer and less 
well bedded siltstone is also common. Siltstone with 
paper-thin laminations is characteristic and prominent 
in the member at many localities (fig. 8) . Siltstone 
of the Yorba member is commonly contorted and 
crumpled, and on hillsides it tends to creep and slump. 
Siliceous siltstone with a cherty appearance · occurs in 
the Yorba member at a few localities, as in Slaughter 
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Canyon near the Chino fault. Gray limy concretions 
that weather white are common in the siltstone, and 
thin white or yellowish limestone beds occur at a few 
places. Sandstone is present in the Yorba member, 
both as thin beds separated by siltstone laminae and as 
thic~er beds in siltstone units (fig. 9). South of the 
Bryant Ranch fault the Yorba member contains more 
sandstone than is usual for the unit. Some of this sand
stone is coarse, massive, and otherwise similar to that 
of the .Soquel member, but it is included in the Yorba 
member because of its stratigraphic position. 

FIGURE B.- Siltstone and thin sandstone beds of the Yorba member of 
the Puente formation exposed in a roadcut on the south side of San 
Juan Hill. 

FIGURE 0.-Thick-bedded sandstone in siltstone of the Yorba member 
of the Puente formation exposed in a pipeline cut in sec. 24, T. 2 S., 
R.9W. 

Thickness 

South of the Whittier fault zone, the Yorba member 
attains a thiclmess of about 3,000 feet in the area be
tween the southeast corner of the Yorba Linda quad
rangle and the Brea-Olinda oil field. The entire thick
ness of the unit is not exposed north of the Whittier 
fault zone in the Yorba Linda quadrangle. The mem
ber is about 2,000 feet thick in the central part of the 
Prado Dam quadrangle and about 2,300 feet thick near 
the Bryant Ranch anticline (pl. 4). The member is 
only about 275 feet thick where it overlies granitic 
basement rocks east of the Chino basin (pl. 3). 

Fossns 

Foraminifera are abundant in the Yorba member at 
only a few places in the eastern Puente Hills. Faunas 
from the Yorba member are listed on the checklist of 
Foraminifera (table 1). A fauna collected by M. N. 
Bramlette from the Yorba member at locality f-20-A 
was assigned by him to the Bolivina hughesi zone of 
the upper Mohnian stage (\Yritten communication) . 

Foraminifera collected from the Yorba member in 
the San Juan tunnel between 1,800 and 2,500 feet from 
the east portal (fig. 19) consist almost entirely of Boli
vina cf. B. vaughani Natland and Globigerina bul
loides d"Orbigny, and indicate a probable deep-water 
open-sea environment of deposition for the rocks. Be
tween 2,800 and 3,200 feet from the east portal of the 
tunnel the Yorba member contains the fauna listed 
below, ·which is characteristic of Kleinpell's Bolivina 
hughesi zone of tJhe upper Mohnian stage and sugges
tive of a water depth of about 2,000 feet (Patsy B. 
Smith, written comnnmication, 1957). 

Bolivina sinuata Galloway and Wissler 
spissa Cushman 

Uvigerina subperegrina Cushman and Kleinpell 
Gyroirlina 1·otundimm·go R. E. and K. C. Stewart 
Anomalina hughesi Rankin 
Globigerina bulloides d'Orbigny 

Age and stratigraphic relations 

Foraminifera in the Yorba member in the eastern 
Puente Hills belong chiefly to the Bolivvna hughesi zone 
of the upper Mohnian stage of Kleinpell. The member 
has gradational contacts with both the underlying So
quel member and the overlying Sycamore Canyon 
member. The basal contact of the Yorba member is 
well exposed southwest of Los Serranos in the north
west quarter of sec. 8, T. 3 S., R. 8 W., and also in 
roadcuts in sec. 15, T. 2 S., R. 9 W. The upper part 
of the Yorba member probably interfingers with the 
Sycamore Canyon member south of Los Serranos 
along the Ridge syncline (pl. 3). 

At the Richfield oil field the Yorba member contains 
an unusually high proportion of sandstone that forms 
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a reservoir for oil ("Chapman sand"). In the subsur
face southwest of the Richfield oil field the member 
cannot be differentiated from the La Vida member be
cause of the absence there of the Soquel member. 

Conditions o:t deposition 

Siltstone in the Yorba member contains Forami
nifera indicating that it was deposited in a marine en
vironment, probably at water depths of 1,800 feet or 
more. The prevailing sedimentation of mud and silt 
was interrupted occasionally by the introduction of 
sand, which was probably carried from shallower 
depths by turbidity currents and deposited as wide
spread graded beds. 

SYC~MORE CANYON MEMBER 

Distribution and character 

The Sycamore Canyon member ·was named by 
Daviess and Woodford (1949) for exposures in Syca
more Canyon near the westem end of the Puente Hills. 
The thickest and best exposed section of the member 
in the eastern Puente Hills is near Prado Dam. Its 
base is well exposed near the southwest corner of sec. 
23, T. 3 S., R. 8 W.; its top is exposed near the north 
edge of sec. 15, T. 3 S., R. 9 W., where siltstone of 
the lower member of the Fernando formation overlies 
conglomerate correlated with the Sycamore Canyon 
member. 

The Sycamore Canyon member is well exposed on 
the western flank of the Mahala anticline in Slaughter 
Canyon. There the basal unit of the member consists 
chiefly of light-brown to light-gray friable thick-bed
ded to massi,·e medium- to coarse-grained sandstone. 
Locally, especially farther south, the sandstone is thin 
bedded and has partings of siltstone. The sandstone 
contains scattered ellipsoidal limy concretions similar 
to those in other sandstone units in the Puente forma
~ion. South of Slaughter Canyon the basal sandstone 
unit contains \Yell-rounded pebbles, cobbles, and boul
ders of plutonic and metamorphic rocks, both as iso
lated clasts and in lenses. 

Stratigraphically above the basal sandstone unit in 
Slaughter Canyon is a sequence of fine-grained thin
bedded platy siliceous siltstone and poorly exposed 
friable poorly bedded sandy micaceous siltstone beds. 
The siltstone is generally gray and contains minor 
amounts of fine- to medium-grained feldspathic sand
stone occurring as thin interbeds. The siltstone also 
contains scattered limestone concretions that weather 
white or yellowish white. Southward from Slau<Yhter 

b 

Canyon, this siltstone unit grades into sandstone and 
conglomerate like that in the underlying and overlying 
units. 

The third unit above the base of the Sycamore Can
yon member in Slaughter Canyon consists of sand
stone and lesser amounts of siltstone and conglomer
ate. Northwest of Slaughter Canyon, this sandstone is 
finer grained and grades into siltstone; southeast of 
Slaughter Canyon, it is coarse grained and conglom
eratic. The sandstone is feldspathic, light brown, and 
friable. The pebbles, cobbles, and occasional boulders 
in the conglomerate are well rounded and similar in 
composition to those in conglomerates lower in the 
member. 

The youngest strata exposed along the Ridge syncline 
near Slaughter Canyon consist of sandstone and sandy 
siltstone with prominent conglomerate beds. Although 
much of the conglomerate occurs in relatively thin but 
extensive beds, some also occurs as thick, podlike beds 
or lenses. The matrix of the conglomerate is usually 
fine-grained silty micaceous sandstone, much like the 
adjacent sandstone beds. Scattered pebbles and cob
bles also occur in siltstone of the unit. The larger 
clasts of the conglomerates are chiefly pebbles of plu
tonic and metamorphic rock with a few volcanic rocks. 

A thick and con!Opicuous unit of nearly white con
glomeratic sandstone is exposed northwest of Prado 
Dam along the axis of the Arena Blanca syncline (fig. 
10). This white sandstone tlJlit contains the youngest 
beds exposed in the Sycamore Canyon member in this 
area, and it may include some that are of Pliocene 
age. Near the base, this unit consists of alternating 
beds of white sandstone and gray or greenish-gray 
siltstone ranging from a few inches to several feet in 
thickness. Higher in the section, and toward the east, 
the unit consists almost entirely of massive white 

FIGURE 10.-\Vhite pebbly sandstone of the Sycamore Canyon member 
of the Puente formation exposed in a highway cut just north of Prado 
Da'm. The beds dip to the left (south) and show cut-and-fill features. 
The road cut is about 25 feet high. 
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sandstone with poorly defined beds and lenses of con
glomerate and scattered individual pebbles and cob
bles. West of Prado Dam the white sandstone is inter
bedded with· siltstone. The sandstone is medium to 
coarse grained, feldspathic, and poorly sorted. The 
sand grains are generally less well rounded than is 
usual in sandstone of the Puente formation. 

The Sycamore Canyon member is exposed in the 
Yorba Linda quadrangle only south of the Whittier 
fault zone, where it consists of steeply dipping sandy 
siltstone and sandstone beds. Lenses of pebble and 
cobble conglomerate are interbedded with the sand
stone and siltstone. The pebbles and cobbles are sub
rounded to well rounded and consist chiefly of resistant 
crystalline rocks. Pebbly sandstone, conglomerate, 
and mudstone beds of the Sycamore Canyon member 
are well exposed in the ridge just south of the bend in 
Tonner Canyon (fig. 11). 

FIG{'RE 11.-Vertical beds of p~bhi~· ~andstone and mudstone of the 
Sycamore Canyon member of the Puente formation exposed in a cut 
south of Tonner Canyon in the Brea·Olinda oil field. 

Northeast of the Chino fault, strata assigned to the 
Sycamore Canyon member are lithologically similar 
to parts of the member exposed south"·est of the Chino 
fault on the Mahala anticline. Because of structural 
complications and lack of distinctive lithologic mark
ers, units within the Sycamore Canyon member have 
not been correlated across the Chino fault. 
Thickness 

A complete section of the Sycamore Canyon member 
is not exposed in the eastern Puente Hills. The mem
ber is 3,500 feet thick at the southern end of the Ridge 
syncline and no more than 1,100 feet thick 2 miles 
farther north on the western flank of the same struc
tural feature. The conglomeraJe unit marking the 
base of the member at the southern end of the syncline 

pinches out to the north, where a stratigraphically 
higher conglomerate unit is at the base. East of the 
Chino fault in the northern part of the Chino basin the 
Sycamore Canyon member is about 1,500 feet thick 
(pl. 3) . Near the southeast corner of the Prado Dam 
quadrangle, it may exceed 3,600 feet in t.hickness 
(pl. 4). 

The Sycamore Canyon member is 1,650 feet thick 
near the southeast corner of the Yorba Linda quad
rangle (pl. 4) and is only about 500 feet thick in the 
Brea-Olinda oil field (pl. 3). The member is unusually 
thin near the southwest corner of the Yorba Linda 
quadrangle, and at the Richfield oil field it is only 175 
feet thick (pl. 3). The member pinches out along a 
line trending about N. 60° "\iV. near the southwest cor
ner of the Yorba Linda quadrangle. 
Fossils 

Foraminifera are scarce or absent in exposures of 
the Sycamore Canyon member in most of the eastern 
Puente Hills, but they are common in fresh samples 
from wells or excavations. Foraminiferal faunas col
lected from the Sycamore Canyon member in the 
eastern Puente Hills are listed on the checklist of 
Foraminifera (table 1). 

The San Juan tunnel penetrated the basal 900 feet of 
the Sycamore Canyon member (fig. 19). Samples 
from the member in the tunnel contain the following 
composite foraminiferal fauna, characteristic of Klein
pell's Bolivina ltttghesi zone (upper Mohnian) of late 
Miocene age (Patsy B. Smith, written communication, 
1957): 

Bolivina sinuata Galloway and Wissler 
pseudospissa Kleinpell 
woodringi Kleinpell 
httghesi Cushman 
cf. B. va~tghani Natland 

Uvigerina peregrina Cushman 
hootsi Rankin 

Gyroidina rotundirnat·go R. E. and K. C. Stewart 
Bulimina r()Strata Brady 

Age and stratigraphic relations 

Foraminiferal faunas from the Sycamore Canyon 
member indicate that it is at least in part of late Mio
cene age. In the type area in the western Puente Hills, 
the uppermost part of the member is apparently bar
ren of diagnostic fossils, but a good upper Mohnian 
fauna occurs 1,035 feet below the top (Wissler, 1943, p. 
223). In the eastern Puente Hills, foraminiferal faunas 
from the member are of late Mohnian and Delmon
tian (?) age. The upper part of the member near 
Prado Dam contains foraminiferal faunas described by 
Stemtrt and Stewart (1930) as of E'arly Pliocene age. 
Kleinpell (1938, p. 28-32) reviewed this age determina
tion and pointed out that the assemblages may belong 
to a Miocene-Pliocene transition fauna. Strata de-
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scribed as of Pliocene age were mapped in the Arena 
Blanca and Ridge synclines and northeast of the Chino 
fault by 'Voodford and others (1944), but a mappable 
unit of Pliocene age in that area was not distinguished 
by Durham and Yerkes. 

The Sycamore Canyon member is distinguished from 
the underlying Yorba member by the presence of con
glomerate beds in the Sycamore Canyon member. In 
the northwest quarter of sec. 15 and the southwest 
quarter of sec. 10, T. 3, S., R. 8, W., the basal unit of 
the Sycamore Canyon member is sandstone rather 
than conglomerate, but. the unit. can still be differen
tiated. A unit of coarse-grained rock marking the 
base of the Sycamore Canyon member is appar~ptly 
absent in the area south of Los Serranos, where dis
tinction of siltstone of the Yorba member from that of 
the Sycamore Canyon member is arbitrary. Farther 
south, on the flanks of the Ridge syncline, the contact 
between the Sycamore Canyon and Yorba members 
can be readily ma.pped. In the subsurface, however, 
the basal sandstone unit of the Sycamore Canyon mem
ber on the eastern flank of the syncline either pinches 
out or is faulted off before reappearing on the western 
flank. The mappable base on the western flank, which 
is a podlike lens of conglomerate and sandy conglom
erate, may be the correlative of the second sandstone 
unit abo,re the base on the eastern fla,nk (pl. ~). Con
sequently, the lower siltstone unit of the Sycamore 
Canyon member on the eastern flank of t.he Ridge syn
cline may be the correlative of the upper part of the 
Yorba member on the western flank of the syncline, 
the lowermost sandstone unit being absent there. All 
the sandstone and conglomerate units in the Sycamore 
Canyon member near the Ridge syncline become finer 
grained and grade into siltstone toward the north. 

Conditions of deposition 

The Sycamore Canyon member in the eastern 
Puente I-Iills is considered to be entirely of marine or
igin. The beds of white pebbly sandstone near Prado 
Dam may have been deposited near or at the shore
line, but foraminiferal faunas collected from the mem
ber in the San Juan tunnel area suggest water depths 
greater than 2,000 feet. The interfingering of beds of 
coarse-grained and fine-grained rock and the occur
rence of widespread graded sandstone beds suggest 
deposition by turbidity currents. The general coarsen
ing of the Sycamore Canyon member to the north and 
east in the southeastern part of the Puente Hills may 
indicate a northeastern source area for the sediments. 
Woodford and others (1946, p. 556), who made a study 
of the rock types represented in conglomerates of the 
Sycamore Canyon member in t-he western Puente 
Hills, concluded that those rocks may have been de-

rived from a wide arc of land area to the north and 
east, including the southeastern San Gabriel Moun
tains, which were the source of a distinctive mylonite 
gneiss. Bedding features exposed in the San Juan 
tunnel suggest a northeastern source fpr strata of the 
Sycamore Canyon member in that area ( p. B59). 

DIABASIC INTRUSIVE ROCKS ASSOCIATED WITH THE PUENTE 
AND OLDER FORMATIONS 

Dtstrtbutton and occurrence 

Intrusive rocks of middle to late Miocene age occur 
in several wells drilled along the Whittier fault zone. 
The rock is generally diabasic and locally very coarse 
grained. It ranges in composition from gabbro to di
orite. Surface exposures and the known subsurface 
extent the diabase are spatially related to the Whit
tier fault zone. The diabase probably was intruded 
along the fault zone and was cut by later movement on 
the fault. 'Vith a single known exception, the diabase 
occurs only within or north of the fault zone. This ex
ception is at the Richfield Oil Corp. well Edwards 1, 
located west of the Yorba Linda quadrangle 3 miles 
south of the fault zone in sec, 15, T. 3 S., R. 10 W. 
This well penetrated about 60 feet of altered diabase 
at a depth of 9,250 feet. The diabase in the well over
lies red beds of the Vaqueros and Sespe formations un
differentiated, of late Eocene to early l\1iocene age, 
and is overlain by strata of the La Vida member of the 
Puente formation of early late Miocene age. Sill-like 
intrusions as much as 650 feet thick were found in 
other wells drilled as far as 1.6 miles north of the 
Whittier fault. 

Diabase crops out just north of the vVhittier fault 
zone near the mouth of Wireline Canyon, 3,000 feet 
west of the west border of the Yorba Linda quadrangle. 
It occurs as a thick sill-like body exposed for 3,400 feet 
along the fault zone. Only the upper contact is ex
posed. It is overlain by a sequence of locally altered 
and baked siltstone beds about 250 feet thick, which is 
in turn overlain by a second, much thinner and less 
persistent sill of diabase. The diabase is intensely al
tered, dark grayish green to olive green, and locally 
vesicular. It commonly has chilled margins as much 
as 1 foot thick. 

The two diabase bodies that crop out in Wireline 
Canyon were penetrated by several wells in the central 
part of the Yorba Linda quadrangle, north of the vVhit
tier fault zone (pl. 1, wells 140, 167, 169, 170, 184, 221, 
240, 253). The intrusive body extends in the subsur
face for 9 miles from ~Tireline Canyon to the eastern 
edge of the Yorba Linda quadrangle, north of the 
'Vhittier fault zone, and has a width of about 2 miles. 
The diabase body strikes about N. 40° W. and dips 
about 16° SE. It evidently cuts across about 4,000 
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feet of section from a position low in the La Vida 
member of the Puente formation at the west (pl. 3) to 
a stratigraphically lower position in the Topanga for
mation at the east (pl. 4). 

All the diabase bodies are approximately contem
poraneous. The diabase was probably intruded along 
the Whittier fault zone and spread laterally near the 
surface to form cross-cutting sills. 
Petrography 

The intrusive rocks of the eastern Puente Hills are 
similar lithologically and suggest a common source. 
The variations that occur are chiefly in texture, sec
ondary minerals, and degree of alteration. The intru
sive rocks are usually dark grayish green and con
siderably altered and have a moderately coarse to 
very coarse ophitic texture. In thin sections of the 
rock, plagioclase ranges in composition from andesine 
to labradorite and occurs as slightly to intensely al
tered but well-developed 1- to 2-mm laths and tablets 
that have albite and Carlsbad twinning. Interstitial 
augite, although always present, is seldom fresh;· in a 
core from depths between 5,199 and 5,202 feet in the· 
Shell Oil Co. ·well 'V right 73-18 (pl. 1, well 184; sec. 
18, T. 3 S., R.. 8 ,V.) augite formed from olivine. 
Orthorhombic pyroxene (mostly hypersthene) com
monly occurs in small amounts. Olivine, both fresh 
and altered, is present in cores from the Shell Oil Co. 
well Wright 73-18 but has not been found elsewhere in 
the area. Ilmenite, occurring as small scattered 
grains and plates, is conspicuous in all samples of the 
intrusive rock. Secondary minerals include horn
blende, oxyhornblende, reddish-brown biotite, and 
rarely quartz. Apatite is a minor accessory in sev
eral samples; chlorite occurs as an alteration product; 
and calcite veins cut many of the samples. 

Age 

Intrusive rocks in the eastern Puente Hills are 
known to occur only in strata Qf the Topanga formation 
of middle Miocene age and in strata of the La Vida 
member of early late Miocene age. Siltstone contain
ing Foraminifera of the late Mohnian (early late Mio
cene) stage overlies diabase in several wells along the 
Whittier fault zone. The intrusion is therefore no older 
than late Mohnian. 

The upper age limit of the intrusion cannot be deter
mined precisely. The oldest strata in which clasts of 
the intrusive rocks occur are conglomerate beds of the 
upper member of the Fernando formation (Pliocene). 
Diabase debris has not been identified in conglomerate 
of the Puente formation; this absence indicates that 
the intrusive rocks were either not present or not ex
posed at the time (latest Miocene) sediments of the 
Sycamore Canyon member were deposited. In the 

western Puente Hills, diabase pebbles and cobbles oc
cur in conglomerate of the lower member of the Fer
nando formation which is exposed south of the Whittier 
fault zone, and clasts of diabase are commonly present 
in younger Pliocene strata. The intrusive rocks are 
certainly younger than the volcanic rocks of the Lui
sian stage (late middle Miocene), for they intruded the 
La Vida member of the Puente formation, which over
lies the volcanic rocks. The intrusive rocks are most 
probably of the Mohnian stage (early late Miocene). 

PLIOCENE SERIES 

FERNANDO FORMATION 

The Pliocene rocks of the Los Angeles basin have a 
complicated nomenclatural history. The name Fer
nando formation was introduced by Eldridge and 
Arnold (1907) for the Pliocene strata of the Los 
Angeles and Ventura basins, the type area being on the 
north,Yest side of the San Fernando Valley (fig. 1). 
English (1914) used the term Fernando group infor
mally, and Kew (1924) proposed it formally for the 
Ventura basin deposits. J(ew included the Pico forma
tion of Pliocene age and the Saugus formation of Plio
cene and Pleistocene age in his Fernando group. The 
type areas of both formations are in the eastern Ven
tura basin. English ( 1926) used the tern1 Fernando 
group for the Pliocene rocks and for part of the un~er
lying Sycamore Canyon member of the Puente forma
tion in the Puente Hills. After J(ew's report on the 
Ventura basin was pub] ished, the Pliocene rocks of the 
Los Angeles basin were assigned to the Pico forma
tion by geologists "·orking in that area. Later study of 
Foraminifera from the Los Angeles basin showed that 
two distinct biostratigraphic units are represented in 
the Pliocene rocks of that area; however, study of the 
microfauna of the Pico formation at the type area in 
the Ventura basin suggested that the lower of these 
two biostratigraphic units is not present there (Wiss
ler, 1943, p. 212). A committee of the Society of 
Economic Paleontologists and Mineralogists was 
formed to resqlve this paradox, and in 1930 it proposed 
a twofold subdivision of the Pliocene section of the Los 
Angeles basin. The new name Repetto formation was 
given to the lower part of the section and the term Pico 
formation was retained for the upper part (Reed, 1932, 
p. 31, footnote) . A type section for the Repetto forma
tion was designated in the Repetto Hills (fig. 1) along 
the west side of Atlantic ~oulevard, where the most 
complete outcrop sequence of Pliocene rocks in the Los 
Angeles basin was exposed. 

General agreement on an upper and a lower bound
ary for the Repetto formation at the type section was 
never achieved, for the Pliocene rocks there cannot be 
divided on the basis of lithologic character. An almost 

• 
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continuous section of Pliocene strata was exposed in 
excavations made after 1955 along the Monterey Pass 
Road in the Repetto Hills, less than 1 mile west of. the 
type section of the Repetto formation. The beds along 
the Monterey Pass extend from near the base to the 
top of the Pliocene series, but they cannot be divided 
on the basis of lithologic differences (Woodford and 
Schoellhamer, written communication, 1958). Simi
larly, in much of the subsurface of the Los Angeles 
basin, the Pliocene strata cannot be divided into forma
tions but only into biostratigraphic units based chiefly 
on foraminiferal faunas. Most of the nomenclatural 
problems of ~the Pliocene rocks of the Los Angeles 
basin would therefore be simplified by assigning these 
rocks a single formational name. The name Pico is 
unsatisfactory because in the Los Angeles basin it is 
associated with a biostratigraphic rather than a litho
logic unit, and the name has been restricted by com
mon usage to rocks of late Pliocene age although the 
type section of the Pi co formation in the Ventura basin 
may contain fossils of both early and late Pliocene age 
('Vinterer and Durham, 1962, p. 322). The Pico for
mation is herein restricted to areas outside of the Los 
Angeles basin and is taken out of the Fernando group, 
which is reduced in rank to formation status. The 
name Repetto is also unsatisfactory because it is as
sociated with a biostratigraphic rather than a litho
logic unit and is therefore abandoned. The older 
name Fernando is suitable, however, and thP Pliocene 
rocks in the eastern Puente Hills are as~-''-' \..J to the 
Fernando formation in this report. In the Puente 
I-Iills and most of the eastern Los Angeles basin the 
formation is divisible into upper and lower members. 

LOWER MEMBER 

Distribution and character 

In the Prado Dam and Yorba Linda quadrangles, 
the lower member of the Fernando formation occurs 
only southwest of the Whittier fault zone. On the 
ridge south of Tonner Canyon, just southwest of the 
Whittier fault, the lower member consists mainly of 
siltstone that is light grayish brown to olive brown, 
commonly massive to poorly bedded, and micaceous. 
A few thin beds or partings of olive-gray claystone and 
thin beds of light-brown to olive-gray fine-grained 
silty sandstone also occur in the member. Inter
bedded with these fine-grained strata are several thin 
strikingly lenticuhtr pebble conglomerate beds that 
form prominent outcrops. The pebbles in the conglom
erate beds are well rounded, consist almost entirely of 
hard plutonic and metamorphic rocks, and range from 
1 to 5 inches in longest dimension, averaging about 2 
inches. Southeast of Olinda the lower member con
sists almost entirely of gray to light-brown poorly 

bedded micaceous siltstone and minor a.rnounts of fine
grained feldspathic sandstone. Both the sandstone 
and the siltstone commonly contain small angular 
chips of black charcoallike organic material. 
Thickness 

The lower member of the Fernando formation has 
an exposed thickness of 1,200 feet on the ridge south of 
Olinda (pl. 3). It thickens westward and is 2,300 to 
2,600 feet thick on the ridge south of Tonner Canyon 
(pl. 3). It thins ,southward, probably because of the 
erosion of beds from its upper part prior to deposi
tion of the upper member, and is only about 700 feet 
thick at the crest of the anticline at the Richfield oil 
field. 
Fosstls 

Megafossils were collected from the 1 ower member 
of the Fernando formation at only one locality (F -6) 
in the eastern Puente Hills. The locality is at or near 
the top of the member. The fauna was identified by 
J. G. Vedder, of the Geological Survey. Foraminifera 
are locally abundant in the member and faunas from 
nine localities in the eastern Puente Hills are given in 
table 1. Fossil localities are shown on plate 1. 

Loc. F-6 (near northwest cor. sec. 16, T. 3 S., R. 9 W.) : 
Gastropods : 

Barbarotusus barbarensis (Trask)? 
BUHum casmaliense Bartsch? 
Comts sp. 
FttsUriton oregonensis (Redfield) 
Kelletia kelletii (Forbes) 
Nassari1ts cf. N. pe1·p,ingus (Hinds) 
Simtm cf. S. scop1tlosum (Conrad) 

Pelecypods : 
AcUa castrensis (Hinds) 
Anadara camuloensis ( Osmont) ? 
Chione'? sp. 
Chlamys parmeleei (Dall) 

cf. C. rubidus (Hinds)= ?C. hindsii (Carpenter) 
Dosin·ia ponderosa (Gray)? 
Laev·ica.nli1tm cf. L. subst-riat1tm (Conrad) 
Ly-ropectcn ce-rrosensis ( Gabb) 
Macoma sp. 
Modiolus sp. 
Ostrea vespe-rt-ina Conrad 
Patino pecten d-ille-ri ( Dall) 

healeyi (Arnold) 
Pecten cf. P. auburyi Arnold 
Pododesmns cf. P. 1nac-roschisma (Deshayes) 
Samidomtts? sp. 
T1·achyca-rlli111rn '? sp. 

Brachiopods : 
Laqneu.s cf. L. caUto·rnictts Koch 
TerebrataUct cf. T. occidentalis ( Oall) 

Age and stratigraphic relations 

The lower member of the Fernando formation over
lies the Puente formation of late ~iiocene age and 
corresponds approximately to the Repetto formation 
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of previous workers. Foraminiferal faunas from the 
lower member in the eastern Puente Hills are prob
ably of early Pliocene age (Patsy B. Smith, written 
communication, 1957). The molluscan assemblage at 
locality F -6, which is near the top of the member, is 
indicative, however, of a late Pliocene age on the 
basis of a twofold division of the Pliocene (J. G. Ved
der, written communication, Feb. 20, 1959). 

The lower member is well exposed on the ridge south 
of Tonner Canyon, but the basal part of the unit is not 
exposed because of faulting. On the north side of the 
ridge, the lower member is overlain by the La Habra 
formation of late Pleistocene age. On the south side of 
the same ridge, the lower member is overlain un
conformably by a unit of well-cemented pebbly sand
stone marking the base of the upper member of the 
Fernando formation. The lower member is also ex
posed farther east in the isolated low hills just west of 
Olinda and on the long high ridge north of the town of 
Yorba Linda. In these areas the base of the member 
is ordinarily either concealed by younger deposits or 
not exposed because of faulting. The base is well ex
posed in the northwest quarter of sec. 15, T. 3 S., R. 
9 W., where steeply dipping siltstone beds of the lower 
member overlie a sandstone unit of the Sycamore Can
yon member of the Puente formation. North of the 
town of Yorba Linda, the lower member is overlain by 
coarse commonly well cemented conglomerate at the 
base of the upper member. Northeast of Yorba Linda 
in sees. 23 and 24, T. 3 S., R. 9 W., poorly exposed 
strata assigned to the lower member of the Fernando 
formation may belong instead to -the Sycamore Canyon 
member of the Puente formation. 
Conditions of deposition 

Foraminiferal faunas from the Pliocene rocks in the 
Los Angeles basin consist almost entirely of species 
still living off the coast of California. A comparison 
of fossil and recent foraminiferal faunas indicates that 
the basin was both deeper and colder at the time the 
lower part of the Fernando (Repetto of former usage) 
sediments were being deposited than it was earlier in 
Tertiary time (Natland and Rothwell, 1954, p. 40). 
The occurrence of coarse-grained sandstone and con
glomerate units in the normally fine grained lower 
member of the Fernando formation suggests that 
coarse material from the margins of the basin may 
have been carried into its deeper parts by turbidity 
currents (Conrey, 1958). 

UPPER MEMBER 

Distribution and character 

The upper member of the Fernando formation is ex
posed in the eastern Puente Hills area on the ridges 
east and west of Olinda, where it unconformably over-

lies the lower member. In this area the upper mem
ber consists mainly of sandstone, pebbly sandstone, 
and sandy conglomerate. The conglomerate and peb
bly sandstone beds at the base of the member are ordi
narily well cemented and form bold outcrops. The 
conglomerate consists of subrounded to well-rounded 
pebbles and cobbles of hard igneous and metamorphic 
rocks in a locally well-cemented matrix of coarse to 
gritty white to yello·wish-brown feldspathic sandstone. 
This is the oldest bonglomerate in the map area con
containing pebbles and cobbles of diabase similar to 
that exposed along the '\Vhittier fault zone just west of 
the Yorba Linda quadrangle. Sandstone interbedded 
with the conglomerate is poorly consolidated, silty or 
fine grained to coarse grained or pebbly, and rarely 
well bedded; it is commonly cross-stratified and 
sometimes graded. The sandstone is light gray and 
weathers to yellowish brown or reddish brown. On 
the ridges north of Yorba Linda and south of Tonner 
Canyon, the .upper member consists of soft massive 
reddish-brmvn and green mudstone, and locally sandy 
siltstone. The siltstone is light gray to olive gray and 

·micaceous and is well exposed only in fresh excava
tions. 

Thickness 

The thickest exposed section of the upper member 
of the Fernando formation in the eastern Puente hills 
is at the western e~d of the ridge north of Yorba Linda 
where it is about 1,400 feet thick (pl. 3). The member 
thins to the east because of erosion prior to deposition 
of the overlying La Habra formation. The upper 
member is about 900 feet thick at the eastern end of 
the East Coyote oil field and in the Richfield oil field. 

Fossils 

Mollusks from four localities in the upper member in 
the eastern Puente Hills were identified by J. G. Ved
der and are listed below. 

Loc. F-4 (near southeast cor. sec. 1, T. 3 S., R. 10 "\V.): 

Gastropods : 
Acanthina spirata (Blainville)? 
Barbarotusus arnoldi ( Cossmann) ? 
Bittittm casmaliense Bartsch? 
Bulla cf. B. gouldiana Pilsbry 

cf. B. punctttlata (Adams) 
Calicantharus humerosus ( Gabb) 

. Calliostoma coalingense catoteron 'Voodring 
gemmttlatum Carpenter 
ligatum (Go-uld) ? 

Calyptraea cf. C. mammilaris Broderip 
"Cancellaria" cf. "C." altispira Gabb 

cf. "C." hemphilli Dall 
Oeratostoma? cf. C. monoceras ( Sowerby) 

Conus californicus Hinds 
Crepidula princeps Conrad? 
Crepidula sp. 

.. 

j 
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Loc. F-4-Continued 
Elaeocyma? cf. E. empyrosia (Dall) 
"Gyrinettm" elsmerense English 
Jaton cf. J. tcstimts (Hinds) 
Kelletia kelletii (Forbes) 
Littorina sp. 
llfangelia cf. M. variegata Carpenter 
llfitrella tttberosa (Carpenter) 
N assaritts mmHliC1t8 (Gould) ? 

cf. N. perpinguis (Hinds) 
N everita reolttsiana ( Deshayes) 
Olivella pedroana (Conrad)? 
01>hiodermella incisa (Carpenter)? 
Pomau.lam gradatns (Grant and Gale) 
Pttpillm·ia cf. P. pttpilla (Gould) 
Tegttla cf. T. fttnebraUs (Adams) 
Troohita trochiformis (Born) ? 
Tu.rt·itella oooperi Carpenter 

cf. T. gonostoma hemphilli Applin 
Scaphopod: 

Dentalittm cf. D. neohemagonum Pilsbry and Sharp 
Pelecypods : 

A.equ.ipeoten sp. 
A.nadara oamttloensis (Osmont) 
Apol1J1nctis biangu.lata (Carpenter) 
Ch·ione cf. C. tm·nandoens·is English 
Cyathodonta cf. C. ttndttlata (Conrad) 
Laevicardiu.m cf. L. sttbstt·iatmn (Conrad) 
Lu.cina emcavata Carpenter 
Lu.cinisca nttttallii (Conrad) 
Lu.cinoma anmtlata (Reeve) 
llfacoma nasttta (Conrad)'! 
llf egapitaria squalida (Sower by) ? 
Miltha cf. M. mant1ts·i (Dall) 
OstnJa vespertina Conrad 
Panope generosa (Gould) ? 
Pecten cf. P. attbttryi Arnold 
Saccella cf. S. taphria (Dall) 
Solen? sp. 
Tell-ina idae Dan? 
Trachycat·dittm "! sp. 

Loc. F-5 (in NE14 sec. 16, T. 3 S., R. 9 W.) : 
Gastropods : 

Aletes '! sp. 
Bitf'imn casmalicnse Bartsch? 
Bttlla gottlaiana Pilsbry? 
Calicanthants httmm·osu.s ( Gabb) 
Calliostmna gemmttlatum Carpenter 
Calypt1·aea cf. C. mammilaris Broderip 
"Cancella1'ia" hemphilli Dall 
Ct·epid?tla cf. C. acttleata ( Gmelin) 

sp. 
Cntoib?tlutn sp. 
Diodora? cf. D. murina (Carpenter) 
Ji'1tsit·rition 01Tgonensis (Redfield) 
II im>onim? sp. 
M angelia sp. 
liHtrclla tttbm·o.ya (Carpenter) 
N a8saritts m01·an·ianus (Martin) 

perpinguis (Hinds) ? 
N everita rcclusiana ( Deshayes) ? 
Ophiodcnnella incisa (Carpenter)'! 
PomattlaJ: grarlatu.s (Grant and Gale) 
Soaphander n. sp.? 

Loc. F-~Continued 
Seila cf. S. montereyensis Bartsch 
Striotm·ebntm cf. S. martini (English) 
Turritella cooperi Carpenter 

Pelecypods : 
Acila castren8i8 (Hinds) 
Anadara camuloensis (Osmont) 
Apolymeti8 cf. A. biangulata (Carpenter) 
Chione cf. C. ternandoensis English 
Compsom11am 8ttbd·iaphana (Carpenter) 
Lima n. sp. 
Lucina emcavata Carpenter 
Ostrca ve8pe1·Una (Conrad) 
Patinopecten cf. P. dilleri ( Dall) 
Pecten auburyi Arnold? 
Saocella cf. S. taphria (Dall) 
Solen sp. 
Trachycanliu.m quadragena1·ittm (Conrad) ? 

Scaphopod: 
Dentaliu.m sp. 

Loc. F-7 (in NE:tA sec. 7, T. 3 S., R 9 W; in basal conglomerate 
of upper member of Fernando formation): 

Pelecypod: 
Ostrea e1'ici Hertlein 

Loc. F-8 (in NE14 sec. 7, T. 3 S., R. 9 W.; in basal conglomerate 
of upper member of Fernando formation) : 

Gastropods : 
Aletes? sp. 
Calliostoma cf. C. gemmttlatttm Carpenter 

Pelecypods : 
Chlamys hastatus (Sower by) 

cf. C. rubidu.s (Hinds)='?C. hindsii (Carpenter) 
Lima n. sp.? 
Ostrea e.rici Hertlein 

vespertina Conrad 
Pecten stearnsii Dall? 

Barnacle: 
Balamts 8p. 

Age and stratigraphic relations 

In the eastern Puente Hills,' the upper member of the 
Fernando formation unconformably overlies beds of 
probable early Pliocene age assigned to the lower 
member of the Fernando formation and underlies 
strata of the La Habra formation of late Pleistocene 
age. The upper member is considered to be of late 
Pliocene age in the eastern Puente Hills area and is 
probably equivalent in this area to the Pico formation 
of previous workers. J. W. Durham (1954, p. 24) cor
related the Pico formation of the Los Angeles basin 
with the San Diego formation of the San Diego area 
and with the upper part of the Pico formation at its 
type area in the Ventura basin. These units are as
signed by J. W. Durham to the Etchegoin (middle 
Pliocene) and San Joaquin (upper Pliocene) mega
faunal stages of the standard Pacific Coast section. 

The upper and lmver members of the Fernando for
mation are separated by an unconformity on the ridge 
west of Olinda and south of Tonner Canyon. North of 
the tmn1 of Yorba Linda, the two members are appar
ently conformable. The base of the upper member is 

/ 
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usually marked by well-cemented pebbly sandstone 
and conglomerate beds that form bold outcrops. 

On the ridge south of Tonner Canyon, the upper 
member is overlain unconformably by the continental 
La Habra formation of late Pleistocene age. The 
upper member thins to the east because of erosiOn 
prior to deposition of the La Habra formation. 

QUATERNARY SYSTEM 

PLEISTOCENE SERIES 

UNNAMED STRATA OF PLEISTOCENE AGE 

A sequence of marine and nonmarine strata of Pleis
tocene age overlies the Fernando formation in the sub
surface in the southwestern part of the Yorba Linda 
quadrangle. The upper part of this unit is exposed in 
the Coyote Hills west of the map area, where it is 
about 715 feet thick. In an exposed section 1.5 miles 
northwest of the southwest corner of the map area, 
the Pleistocene series consists of about 50 feet (base 
not exposed) of massive light-yellowish-gray silty sand
stone that contains much biotite, sporadic thin lenses 
of well-rounded pebbles, and a well-cemented concre
tionary horizon that contains marine mollusks of prob
able early Pleistocene age. The marine sandstone is 
about 450 feet thick in nearby wells and is unconform
ably overlain by about 220 feet of massive dark- to 
light-reddish-brown and yellow-brown pebbly sand
stone and sandy conglomerate that contains interbedded 
l-inch layers of coarse to gritty light-colored sandstone. 
The sandstone has a clayey and earthy matrix and a 
nonmarine aspect. This relatively resistant pebbly 
sandstone and conglomerate unit is overlain by about 
495 feet of interbedded olive-gray marly mudstone that 
locally contains plant fragments and ostracods; and 
light-brownish-gray and pinkish-gray massive coarse
grained to gritty earthy sandstone with beds and 
stringers of well-rounded pebbles of red volcanic and 
light-colored plutonic rocks. 

This sequence of nonmarine rocks includes the lower 
half of Dudley's (1943, p. 350~351) lower Pleistocene 
section, and is unconformably overlain by the upper 
Pleistocene La Habra formation in the Coyote Hills. 

The northeastern boundary of this lower Pleistocene 
marine .and postlower Pleistocene nonmarine sequence 
is not precisely known. The lower part of the sequence 
is known from well cores in the southwest part of the 
Yorba Linda quadrangle, where it is termed unnamed 
strata of Pleistocene age. 

LA HABRA FORMATION 

Nonmarine sandstone and silty conglomerate beds 
exposed along the southern margin of the Puente 
Hills were included in the Fernando formation by 

English ( 1926). They were later called La Habra 
conglomerate by Eckis (1934, p. 49), who adopted a 
name proposed for the unit by H. M. Bergen 'in an 
unpublished report. Eckis considered the unit to be of 
late Pliocene or early Pleistocene age. The La Habra 
formation was redefined by Durham and Yerkes 
(1959), who assigned to it a late Pleistocene age based 
on its stratigraphic relations in the La Habra-Yorba 
Linda area where it was first recognized by Bergen. 

Distribution and character 

The La Habra formation is well exposed near the 
western border of the Yorba Linda quadrangle, where 
the lower part of the unit is from 500 to 600 feet thick. 
A similar sequence of beds nearly 1,000 feet thick is 
exposed north of the town of Yorba Linda. The for
mation is covered by alluvial deposits in most of the 
southwestern part of the Yorba Linda quadrangle 
(pl. 3). A section of the formation follows. 

Section of the La Habra formation measured in roadcuts high 
on the eastern side of a small canyon in the NW14 sec. "1, T. 
3 S., R. 9 W., Yorba Linda quadrangle 

Top not exposed. 
Feet 

12. Sandstone, reddish-brown, fine- to medium-grained, 
massive, earthy; with interbedded siltstone______ 20 

11. Sandy conglomerate and pebbly sandstone, light
greenish-gray to buff; contains angular to sub
rounded pebbles and cobbles· of granitic rocks as 
large as 7 in. but averaging 1 in. in size; .and many 
%- to 4-in. chips and slabs of limy white siltstone; 
bedding chaotic, sorting poor; matrix of light 
brown, coarse-grained, poorly sorted, earthy con
glomeratic sand, poorly consolidated with calcare-
ous cement------------------------------------- 3 

10. Sandstone, tan to reddish-gray, massive, earthy; 
with interbedded limy, mudstone showing hackly 
fracture; bedding fair__________________________ 4 

9. Pebbly sandstone and sandy conglomerate similar to 
unit 11, but somewhat better bedded in upper part, 
poorly sorted below; contains cobbles as large as 6 
in., but averaging 1 in. in size____________________ 8 

8. Sandstone, light-tan to reddish-brown,. massive to 
thick-bedded, earthy; with stringers of pebbles and 
white siltstone chips____________________________ 20 

7. Sandy siltstone, light-pinkish gray, well-bedded 
hackly fracture, somewhat marly---------------- 6 

6. Sandstone, light pinkish-gray, weathering light 
brown, coarse-grained, poorly sorted, massive, 
earthy and clayey ; with thin stringers of pebbles 
and small white siltstone chips; bedding better in 
upper than in lower part_________________________ 10 

5. Pebbly sandstone and sandy conglomerate as in 
units 11 and 9; with boulders as large as 14 in. in 
size, long axes of larger clasts arranged subparal-
lel to contacts of unit____________________________ 7 

4. Sandstone, light-brown, fine-grained, well-sorted, soft 
and friable, hackly fracture_____________________ 12 

3. Pebbly sandstone . and sandy conglomerate similar 
to .unit 1--------------------------------------- 10 
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2. Mudstone and siltstone, poorly exposed, soft, gray
ish-green to reddish-brown, sandy; has topogra-
phic expression as valleys and swales __________ 105± 

1. Conglomerate (see fig. 12), pebbly sandstone, and 
sandy conglomerate, light grayish green to light
brown; has angular to . subrounded pebbles and 
cobbles of granitic rock as large as 5 in. and aver
aging 1 in. in diameter, and abundant chips and 
slabs of buff to white limy siltstone; bedding cha
otic, sorting poor ; matrix of earthy and clayey 
sand. Lower contact is well defined by a slight 
angular unconformity with some channeling of 
underlying reddish-brown and green mudstone___ 8 

Total ----------------------------------------------- 211± 

FIGURE 12.-Basal conglomerate of the La Habra formation exposed In 
a roadcut In the Brea-Ollnda oil field south of Tonner Canyon. The 
tabular fragments and pebbles are hard white siltstone derived from 
the Puerute formation. 

North of the town of Yorba Linda, the base of the 
La Habra formation is marked by· a unit of white 
pebbly sandstone 100 to 150 feet thick. This sandstone 
is white, coaTse to gritty, poorly sorted, clayey, semi
consolidated, and conspicuously cross-stratified. It 
contains well-rounded pebbles as large as 3 inches, 
but more commonly% to 1 inch in size. The pebbles 
occur both as scattered clasts and as lenses and 
stringers as much as 6 feet thick. The basal sand
stone is overlain by a unit 25 to 50 feet thick consisting 
of dense reddish-brown claystone containing scattered 
sand grains. Overlying the claystone unit is a unit of 
poorly bedded grayish-brown poorly sorted sandy con
glomerate with a silty matrix. This sandy conglom
erate is overlain in turn by beds of reddish-brown, silty 
sandstone and greenish-clay clayey calcareous mudstone 
and siltstone, similar to those in the upper part of the 
formation in other areas. White caliche beds occur in 
exposures of the calcareous greenish-gray and red-
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brown mudstone beds. Near the north edge of section 
22, T. 3 S., R. 9 W., the upper part of the formation is 
cut by channels filled with gray sandy gravel similar 
to Recent alluvial gravel in the area. 
Thickness 

The La Habra formation is as much as 1,000 feet . 
thick in the area north of the town of Yorba Linda. 
It is only 500 to 600 feet thick near the western edge 
of the Yorba Linda quadrangle and about 400 feet thick 
on the southern flank of the East Coyote oil field. It 
is probably about 1,500 feet thick north of the East 
Coyote oil field (pl. 3). South of the Coyote IJills 
uplift the La Habra formation may attain thicknesses 
of 2,500 feet or more. 
Age and stratigraphic relations 

The La Habra formation is unfossiliferous, but it 
unconformably overlies strata ranging in age from 
early Pliocene to postearly Pleistocene. The regional 
unconformity at the base of the formation probably 
reflects the middle Pleistocene deformation of the Los 
Angeles basin area. Beds of the La Habra formation 
are tilted to high angles and are locally overturned 
near the Whittier fault; the beds are overlain by fiat
lying alluvial deposits of late Pleistocene or Recent 
age. . 

In the Coyote Hills west of the Yorba Linda quad
rangle, the La Habra formation unconformably over
lies marine and nonmarine strata of early and post
early Pleistocene age. At the west edge of the quad
rangle, near the south margin of the hills, the 
formation overlies siltstone beds in the upper member 
of the Fernando formation, and about 1 mile to the 
east, it overlies beds about 750 feet stratigraphically 
lower in the same member. On the ridge south of 
Tonner Canyon, the formation unconformably overlies 
the lower member of the Fernando formation (pl. 3). 
The stratigraphic relations of the formation suggest 
that it is most probably of late Pleistocene age. 
Conditions of deposition 

The La Habra formation consists of nonmarine sed
imentary rocks derived largely from the nearby 
Puente Hills; ho,Yever, strata in the basal part of the 
formation were derived from different sources. 
Northwest of Carbon Canyon, the basal unit of the 
formation consists of silty coarse unsorted conglom
erate containing both angular pebbles and cobbles and 
abundant white siltstone debris derived from the 
Puente formatioJL Southeast of Carbon Canyon Creek, 
the basal part of the formation includes cross-stratified 
clayey \Yhite sandstone containing small well-rounded 
pebbles unlike any possible nearby source rock. This 
sandstone is well exposed in a large gravel pit in the 
northwest corner of sec. 35, T. 3 S., R. 9 vV., just 
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south of the Yorba Linda quadrangle. The clasts in 
the basal beds of the La Habra formation in the area 
northwest of Carbon Canyon Creek were derived 
from adjacent parts of the Puente Hills, and those in 
the area to the southeast were probably brought from 
a more distant source by the Santa Ana River. The 
upper part of the formation consisting of silty sand
stone and siltstone is lithologically uniform throughout 
the eastern Puente Hills, this uniformity suggests a 
common source for the sediments-namely, the Puente 
formation in the nearby Puente Hills. 

PLEISTOCENE TO RECENT SERIES 

Alluvial deposits of late Pleistocene, Recent ( ~) and 
Recent age occurring in the eastern Puente Hills 
area are classified as either older alluvium or younger 
alluvium. Older alluvium is semiconsolidated mate
rial deposited in and around the hills and dissected by 
the present streams. Along the Santa Ana River, it 
includes alluvial terrace deposits. Younger alluvium 
is uncolso1idated material that is being, or has lately 
been, transported by streams. 

OLDER ALL UVIU:M 

Dlstrtbutlon and character 

The sediments of late Pleistocene and Recent ( ~) 
age that border the eastern Puente Hills are alluvial 
fan and terrace deposits. The alluvial fan deposits 
were built by streams coming from the neighboring 
highlands and .have been accumulating since at least 
the time of the middle Pleistocene deformation of the 
Los Angeles basin area, when an increase in the ele
vation· of some areas provided a source for coarser 
deposits. The alluvial fan deposits overlie older strata 
unconformably near the margins of their basins of 
accumulation, but they are probably conformable on 
older strata nearer the centers of these basins. 

The alluvial fan deposits in valleys bordering the 
eastern Puente Hills consist chiefly of poorly sorted 
silt, sand, and gravel. They ·are cut by the present 
streams and have a soil profile developed on their sur
face. The resulting soils are chiefly silty loam, sandy 
loam, sandy adobe, and adobe (Nelson and others, 
1917). In the area between Yorba Linda and La 
Habra, the older alluvium has been dissected to such 
an extent that the original surface of the deposit has 
been nearly or entirely destroyed. 

Alluvial terrace deposits occur along the Santa Ana 
River and some of its larger tributaries. They consist 
chiefly of sand and gravel and have better bedding 
than do the locally derived and poorly sorted alluvial 
fan deposits with which they merge in the area south 
of Yorba Linda. 

An old high-level alluvial terrace deposit about 100 
feet thick and from 245 to 595 feet above stream level 
is exposed north of the Horseshoe Bend of the Santa 
Ana River. At its base is a well-cemented unit 25 or 
30 feet thick consisting of coarse grav~l in an abun
dant matrix of sand and silt. Above the basal unit is 
a sequence of sand beds overlain by reddish-brown 
massive silt. This deposit, which lies nearly flat, rests 
with marked angular unconformity on rocks of the 
Topanga and Puente formations and is cut on the 
northeast side by the Whittier fault (fig. 13). Other 
alluvial terrace deposits north of the Santa Ana River 
near Horseshoe Bend consist chiefly of massive reddish
brown earthy silt containing lenses and stringers of 
sand and gravel. The silt has an abundance of white 
caliche in fractures, on bedding planes, and in discrete 
layers as much as 3 or 4 inches thick. The sand is fine 
to coarse grained, generally light gray, cross-stratified, 
and commonly pebbly. The gravel consists mainly of 
pebbles and small cobbles, but some boulders also oc
cur. The upper 2 to 3 feet of these deposits usually 
consists of silty material; sand and gravel are more 
common near the base. 

The older alluvium in the eastern part of the Prado 
Dam quadrangle was considered by Eckis (1934, p. 
193) to be fan deposits, derived chiefly from the Santa 
Ana Mountains and later beheaded by the Santa Ana 
River. 

Thickness 

Deposits of older alluvium are probably 500 feet or 
more thick near the northeast corner of the Prado 
Dam quadrangle. The Southern Counties Petroleum 
and Drilling Corp. well 1 (pl. 1, well 192; sec. 22, T. 2 
S., R. 8 W.), drilled near Los Serranos, penetrated 
tree logs buried at a depth of 380 feet in alluvial ma
terial. A maximum thickness of at least 1,400 feet 
is given by Eckis (1934, p. 58) for the older alluvial 
deposits in the deeper part of the San Bernardino Val
ley, northeast of the eastern Puente Hills. 

The alluvial terrace deposits along the Santa Ana 
River are as much as 100 feet thick. Another thick 
accumulation of older alluvial material occurs in the 
La Habra syncline between the Puente Hills and the 
Coyote Hills uplift. 

.Age 

Most of the older alluvium exposed in the map area 
is probably late Pleistocene in age; the upper parts of 
·some deposits may be Recent in age. Probably the 
oldest alluvial deposits in the eastern Puente Hills 
are those just north of Horseshoe Bend. Their base 
is as much as 595 feet above the Santa Ana River, 
and although .they lie nearly flat, they have been cut 
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by the Whittier fault. Other alluvial deposits along 
the Santa Ana River have their base as much as 250 
feet above the river and apparently are not cut by 
faults. The alluvial terrace deposits along the Santa 
Ana River are equivalent in age to part of the alluvial 
fan deposits south of Yorba Linda. 

YOUNGER ALLUVIUM 

The younger alluvium occurs in the bed of the Santa 
Ana River and in the bottoms of the canyons in the 
eastern Puente Hills. It consists of poorly sorted silt, 
sand, and gravel. Near the surface the alluvium is 
generally of sand or silt size, but lenses or beds of 
pebbles, cobbles, or even boulders occur below the 
surface. The coarser material is carried by the 
streams during times of heavy runoff and is buried 
by finer material deposited as the rate of flow slackens. 
The younger alluvium is distinguished by its position 
in canyon bottoms, its lack of consolidation, and its 
fresh, unweathered appearance. 

STRUCTURE 

STRUCTURAL SETTING 

The Puente I-Iills are northeast of the deep central 
part of the Los Angeles basin. They are a structural 
unit that has been uplifted between the Whittier fault 
zone, which is near the southwestern margin of the 
hills, and the Chino fault zone, which is near the 
northeastern margin. The narrow troughlike Chino 
basin is northeast of the eastern Puente Hills, and a 
structurally high platform of granitic basement rocks 
covered by a relatively thin veneer of' sedimentary 
rocks is present northeast of the Chino· basin. The 
La I-Iabra syncline, which is south of and nearly par
allel to the southern edge of the Puente Hills, lies 
between the hills and the Coyote Hills uplift to the 
south. 

Structure sections across the eastern Puente Hills 
area are shown in plates 3 and 4. 

WHITTIER FAULT ZONE 

Between the Santa Ana River and the Horseshoe· 
Bend fault, the trace of the "\Vhittier fault separates 
strata of the Vaqueros ·and Sespe formations and To
pnnga formation exposed on the south side from strata 
of the Puente formation exposed on the north side. 
In this part of the map area, the Whittier fault appears 
to be a single fault rather than a zone of two or more 
major faults. The fault trace is concealed by deposits 
of older alluvium near the Santa Ana River (fig. 13). 

Northwest of Horseshoe Bend, the Whittier fault 
generally comprises a zone· of two or more major 
faults separating strata of the Puente formation on the 
north side from younger strata of the Puente and Fer-

nando formations on the south side. At the eastern bor
der of the Yorba Linda quadrangle, the zone includes 
three poorly exposed subparallel faults that separate 
slices of contorted siltstone and sandstone of the Puente 
formation. Strata of early Pliocene age occur im
mediately south of the southernmost fault. The best 
exposures of the faults between Horseshoe Bend and 
Carbon Canyon are in the area north of Telegraph 
Canyon, where the north trace separates sandstone of 
the Soquel member on the north from siltstone of the 
La Vida member on the south (fig. 14). 

Between Carbon Canyon and Tonner Canyon the 
Whittier fault zone includes two faults that bound a 
slice of steeply dipping beds of the Sycamore Canyon 
member (pl. 4). South-dipping ·beds of the Sycamore 
Canyon member are exposed south of the fault slice, 
and steeply northward dipping beds of the La Vida 
and Soquel members are exopsed north of it. An 
excellent exposure of the trace of the northern fault 
is in a cut west of the center of sec. 9, T. 3 S., R. 9 W~, 
where steeply dipping sandstone beds of the Soquel 
member are thrust over siltstone of the Sycamore 
Canyon member and the fault plane dips 37° NE. 

Between Tonner and Brea Canyons, the Whittier 
fault zone includes three principal faults (fig. 14). 
The northern fault is well exposed on the west wall of 
Tonner Canyon, where overturned beds of the Soquel 
member are in fault contact with siltstone of the La 
Vida member to the north. All three faults dip 70° 
to 80° N. (pls. 3 and 4). 

Along the line of structure section .A-.A' (pl. 3), the 
stratigraphic separation across the Whittier fault zone 
is about 10,500 feet. Three miles to the southeast 
along the line of structure section D-D' (pl. 3), it is 
about 7,000 feet. Near the west edge of the Prado 
Dam quadrangle, stratigraphic separation of strata of 
late Miocene age across the fault zone may be only 
about 2,000 feet (pl. 4). Southeast of the Horseshoe 
Bend fault, the stratigraphic separation across the 
Whittier fault is about 4,000 feet and opposite in sense 
to that northwest of Horseshoe Bend (pl. 4). 

The courses of the larger south-flowing streams in 
the eastern Puente Hills turn westeward for as much 
as 8,800 feet where they cross the .,Vhittier fault zone, 
before they resume a southerly direction. These west
erly offsets in the stream courses have been inter
preted as due to differential erosion of softer rock 
along the Whittier fault zone (English, 1926, p. 65), 
and as the result of lateral movement along the 
Whittier fault (Hill, 1954, p. 10). The latter interpre
tation is supported by the fact that the offsets are all 
in the direction that would result from right-lateral 
movement along the 'Vhittier fault. 
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FIGURE 13.-Aerial view southeastward along the Whittier fault zone southeast of the Horseshoe Bend of the Santa Ana River . The fault 
zone trends obliquely from lower left toward the center of the photograph. Old alluvial terrace deposits at lower left are cut by the 
fault; younger alluvial terrace deposits are undisturbed. 

The possible existence of the Whittier fault in pre
middle Miocene time is suggested by the presence of 
at least 1,275 feet of premiddle Miocene strata south of 
the fault zone in the Richfield oil field, whereas strata 
older than middle Miocene in age are absent north of 
the fault zone in the Brea-Olinda oil field. The Whit
tier fault may be as old as late Miocene in age, for the 
diabase intrusive rocks of early late Miocene age that 
are associated with it were probably intruded along the 
fault. At least some of the movement on the fault oc
curred in Pleistocene, and probably late in Pleistocene 
time, for strata of the La Habra formation of late 
Pleistocene age are steeply tilted and locally over
turned near the fault zone. Elevated deposits of older 
alluvium are cut by the fault near Horseshoe Bend, 
but lower level deposits of older alluvium in the same 
area apparently are not affected by the fault (fig. 13) . 

CHINO FAULT 

The Chino fault trends N. 38° W. near the northeast
ern margin of the eastern Puente Hills and dips 

steeply southwestward. The fault is covered by al
luvial deposits southeast and northwest of its exposure 
in the eastern Puente Hills. The displacement on the 
fault probably increases toward the southeast. The 
trace of the fault is usually poorly exposed and is char
acteristically marked by a zone of contorted and crum
pled siltstone on the south west side that has been 
crushed against more resistant pebbly sandstone and 
conglomerate on the northeast side. 

The best exposure of the Chino fault is in the cuts 
made for State Route 71 at the easternmost tip of the 
hills (fig. 15). The fault trace in the road cut is a single 
distinct line, but siltstone on the southwest, upthrown 
side of the fault is crumpled and shattered in a zone 
about 50 feet wide, and the general attitude of the bed
ding is obscure. The fault strikes N. 50° W . between 
cuts on opposite sides of the highway, and it dips 
about 60° SW. The strata northeast of the fault are 
silty fine-grained sand, sandstone, pebbly sandstone, 
and conglomerate, in all of which bedding is well 
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FIGURE 14.-Aerial view southeastward along the Whittier fault zone southeast of Carbon Canyon . The fault zone trends from lower left to 
upper right. The eastern end of the Brea-Ollnda oil field is in the foreground and the junction of Carbon and Telegraph Ca01yons Is In 
the center. 

FIGURE 15.-Exposure of the Chino Fault In a roadcut 1.3 mil es north 
of Prado Dam. The fault strikes N. 50• W. and dips 65• SW. 
Siltstone of the Sycamore Canyon member of the Puente formation 
on the left is thrust over younger, coarser grained strata of the same 
member on the right. 
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preserved. Strata on both sides of the fault dip 
steeply southwest and roughly parallel to the fault 
plane. Information from seven wells that penetrate 
the fault (pl. 1, wells 7, 54, 92, 113, 114, 152, 153) 
indicates that the fault maintains a dip of 59° to 67° 
to a depth of at least 2,575 feet below sea level. The 
fault may be steeper in areas to the northwest. 

A narrow band of steeply dipping and overturned 
pebbly sandstone and conglomerate beds exposed just 
northeast of the Chino fault may represent a series of 
en echelon drag folds associated with the fault. These 
folds are exposed in cuts along State Highway 71, 
0.1 mile north of the trace of the Chino fault. The 
axes of the folds plunge about 72° SE., suggesting a 
component of lateral movement along the fault. 

The stratigraphic separation across the Chino fault 
in the central part of its exposure is about 1,200 feet 
(pls. 3 and 4). The stratigraphic separation across the 
fault at the southeastern end of its exposure is about 
2,400 feet (pl. 4). 
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The youngest strata cut by the Chino fault are as
signed to the Sycamore Canyon member of the Puente 
formation of late Miocene age, although the uppermost 
part of this unit may include strata of Pliocene age. 
Alluvial deposits are not disturbed by the fault. Move
ment along the Chino fault probably followed forma
of the Mahala anticline and probably coincided with or 
followed the middle Pleistocene deformation of the 
Los Angeles basin. 

STRUCTURAL FEATURES NORTH OF THE WHITTIER 
FAULT ZONE AND WEST OF THE CHINO FAULT 

FAULTS 

The faults occurring between the Whittier and Chino 
faults can be placed in three groups. One group 
consists of east- and northeast-trending faults that 
branch from the Whittier fault zone. Included in this 
group are several large faults in the southeastern quar
ter of the Yorba Linda quadrangle, and the Bryant 
and Scully Hill faults in the Prado Dam quadrangle. 
Most of these faults dip northward (pl. 4), and some 
are cut by the Aliso Canyon fault. 

A second group of east-trending faults occurs in the 
northern part of the map area. This group includes 
the Diamond Bar fault, Arnold Ranch fault, and the 
east-trending fault just north of the Chino Soquel 
oil field. The Arnold Ranch fault forms the south side 
of an upthrown block from which the La Vida member 
of the Puente formation was nearly removed by ero
sion prior to deposition of the Soquel member; this 
condition indicates that the fault was active dur
ing late Miocene time. Both the Arnold Ranch fault 
and the east-trending fault north of the Chino-Soquel 
oil field extend into baf;wnept rock. 

A third group of .faults bound the structural block 
containing the Arena Blanca syncline. This structural 
block has moved relatively northward along reverse 
faults that form its northern edge and along the ·Aliso 
Canyop. fault, which is a tear fault at its southeastern 
edge. The resulting compression at the south end of 
the Ridge syncline has caused a broadening of the 
syncline there and development of a subsidiary west~ 
trending syncline on its west side. Faults of this 
group are ,as .young as, or younger than, any of the 
other faults in the map area. 

FOLDS 

Seven principal anticlines, the Arena Blanca, Bryant 
Ranch, Carbon Canyon, Diamond Bar, Mahala, Soquel 
Canyon, and Telegraph Canyon, are exposed in the east
ern Puente Hills north of the Whittier fault zone and 
west of the Chino fault. The most i.mp~rtant in the 
production of oil is the Mahala anticline at the Mahala, 
oil field. This anticline is an asymmetric fold that 

parallels the Chino fault and is about 3 miles long. 
The Chino fault cuts the anticline and forms closure on 
the northeast side (pl. 4). 

Oil is also produced from the Soquel Canyon anti
cline at the Chino-Soquel oil field. The anticline 
plunges northeast, and closure is formed by southeast
trending faults that cut the axis to the southwest. 

The Arena Blanca anticline is at the northern edge 
of the structural block that contains the Arena Blanca 
syncline. The east-trending folds in this block are the 
result of its compression as it moved relatively north
ward against the Ridge syncline. The Arena Blanca 
anticline is not considered to be the· offset nose of the 
Bryant Ranch anticline. 

The Carbon Canyon anticline is exposed in the north
west corner of the Prado Dam quadrangle, where it 
plunges about 30° E. An anticline exposed near the 
head of Carbon Canyon in the Yorba Linda quadrangle 
may be the offset southwestern continuation of the 
Carbon Canyon anticline. 

Only two large synclines are exposed north of the 
Whittier fault zone and west of the Chino fault. The 
south-trending Ridge syncline ends abruptly against 
the structural block that contains the east-trending 
Arena Blanca syncline. The Ridge syncline broadens 
at its southern end and has·~ subsidiary west-trending 
fold there on its west flank, indicating compression due 
to relative northward movement of the structural 
block containing the Arena Blanca syncline. The east
trending orientation of the Arena Blanca syn
cline and associated anticline are probably due to this 
same northward compression. 

The age of the folds north of the Whittier fault zone 
is not determined exactly, but strata as young as 
latest Miocene are involved in folding there. The folds 
are all cut by faults considered to be related to move
ment along the vVhittier fault zone, but the last move
ment along that zone probably occurred during or 
after late Pleistocene time. 

STRUCTURALFEATURESNORTHEASTOFTHE 
EASTERN PUENTE HILLS 

The Chino basin was named and described by Wood
ford and others ( 1944) as a narrow structural trough 1 
or 2 miles wide, bounded on the southwest by the Chino 
fault and on the northeast by an unnamed fault or 
faults. The western edge of the basin is near the mar
gin' of the eastern Puente Hills; the eastern edge trends 
about N. 25 o W. and is about 0.6 mile northeast of 
South Central A venue. Toward the southeast,' the 
eastern edge of the basin apparently parallels the Chino 
fault and is about 1 mile northeast of the projected 
trace. of the f~ult. The basin may be the northwesterly 
extension of the Elsinore structural trough. . 



GEOLOGY AND OIL RESOURCES, EASTERN PUENTE fiLLS B35 

In the Chino basin, granitic basement rocks are at 
depths of 5,000 feet or more below sea level and are 
overlain by strata of middle Miocene age or older. 
Northeast of the Chino basin in the Prado dam quad
rangle, granitic basement rocks occur at depths be
tween 1,000 and· 2,000 feet below sea level and are 
overlain by rocks of late Miocene age. This structur
ally high area northeast of the Chino fault is the 
western part of a larger structural unit called the 
Parris block by English ( 1926, p. 54). 

STRUCTURAL FEATURES SOUTH OF THE EASTERN 
PUENTE HILLS 

The La I-Iabra syncline is a ]ong, narrow, asym
metrical northwest-trending and -plunging structural 
feature in the area just south of the Puente I-Iills, be
tween the towns of Yorba Linda and Whittier. Its axis 
is about 1.5 miles southwest of and parallel to the Whit
tier fault zone. The north limb of the syncline is 
bounded by the ''Thitt.ier fault zone and dips more 
steeply than does the south limb. 

The Coyote llills uplift trends about N. 72° W. and 
lies south of and parallel to the La Habra syncline. 
The vVest Coyote and East Coyote oil fields are on sep
arate east-trending anticlines on the Coyote Hills 
uplift and arranged en echelon along it. Strata of the 
La I-Iabra formation of late Pleistocene age are folded 
at the East Coyote oil field (pl. 3). 

Most of the faults exposed in the map area south 
. of the vVhittier fault zone are steeply dipping, trend 
approximately parallel to the Whittier fault, and 
are probably related to it. Near the "'\iVhittier fault 
zone, the st.rn.tigraphic separation across the related 
fn.ults is commonly several thousand feet, and in a re
verse sense. l\1ost of these faults cut strata of Plio
cene age and apparently do not affect Quaternary ter-

. race deposits. 
The Horseshoe Bend fault in the southwest corner of 

the Prado Dam quadrangle dips about 55° W. (pl. 4). 
Stratigraphic separation of beds across the fault is 
about 4,000 feet. The I-Iorseshoe ·Bend fault marks 
the northwesternmost exposure of relatively old .rocks 
that belong to the Santa Ana l\1ountains structural 
block. 

PHYSIOGRAPHY 

EASTERN PUENTE HILLS 

The topography of the eastern Puente Hills reflects 
their complicated Quaternary history of uplift, erosion, 
stream capture and change of base level. Remnants 
of an old relatively flat erosional surface are preserved 
in the higher parts of the hills. This surface truncates 
complicated geologic structural features .and was 
crossed by a few streams that flowed into the area 

from the great fans in the San Bernardino Valley to 
the northeast. Some of the present streams, such as 
those in Brea and Tonner Canyons, flow in compara
tively narrow and steep-sided canyons cut in broader 
valleys that were occupied by ancient streams at the 
time the old erosion surface was formed. Following 
development of the old erosion surface the Puente 
Hills area was elevated relative to the area on the 
south, but probably it was elevated without pronounced 
tilting. Some of the through-flowing streams main
tained themselves across the uplifted area and formed 
antecedent valleys with walls having slopes that in 
cross profile are convex upward (fig. 16). Following 
a regional lowering of baselevel that affected the 
major streams in the area, Brea and Tonner Canyons 
were beheaded by diversion upstream on ~he fan sur
faces in the San Bernardino Valley. The most recent 
episode in the erosional history of the area is marked 
by the entrenchment of streams into the broader val
ley bottoms. This entrenchment is especially striking 
in Brea Canyon just north of the Whittier fault, where 
the stream has cut a narrow steep-walled gully about 
30 feet into alluvial deposits and bedrock (fig. 16). 
The depth of the gully decreases in the upstream 
direction, and head ward erosion of the gully has not 
progressed beyond about the center of sec. 29, T. 2 S., 
R. 9 "'\iV. The gross drainage pattern in the eastern 
Puente Hills is asymmetrical in that streams flowing 
southwest are much longer than those draining north 
or northeast. This asymmetry suggests some north
easterly tilting of the Puente Hills during at least the 
later stages of their uplift. 

SANTA ANA RIVER 

The Santa Ana River has its headwaters in the San 
Bernardino Mountains, crosses the broad alluviated 
San Bernardino Valley, flows between the Puente 
Hills and the Santa Ana l\1ountains in a steep-sided 
and relatively narrow canyon, and crosses the south
eastern part of the Los Angeles plain to reach the sea. 
As the river approaches the eastern Puente Hills, it 
flows on a narrow flood plain between banks 20 to 30 
feet high that are cut into deposits of older alluvium. 
North of the river the dissected surface of the older 

·alluvial deposits in the eastern part of the Prado Dam 
quadrangle slopes northward and is buried beneath 
the south-sloping aJluvial fans that extend southward 
from the San Gabriel Mountains. North of Prado 
Dam the bed of the river is as much as 25 feet below 
the surface of the older alluvium. Chino Creek and 
the lesser streams that drain from the north have .also 
cut .into the older alluvium, and more recently they 
have incised their own valley bottoms in order to be 
at grade with. the Santa A:r:t-a River. The depth to 
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FIGURE 16.-Aerinl view northeastward up Brea Canyon from over the Wbittier fault zone. The bare slopes in the foreground are underlain 
by siltstone of the La Vida member of the Puente formation. The brush-covered slopes in the center and background are underlain by 
sandstone of the Soquel member. The higher parts of the hills are remnants of an old erosion surface. The stream is entrenched as 
much as 30 feet into the alluvial deposits that floored ancient Brea Canyon. 'The canyon walls have slopes that are convex upward. 

which these tributary streams cut the older alluvium 
decreases away from the Santa Ana River. 

Small alluvial cones have been built on the surface 
of the older alluvium bordering Chino Creek by 
streams that issue from the hills north of Prado Dam. 
These cones and the older alluvium in the canyons 
behind them are incised by intermittent streams. 

The course of the Santa Ana River through its can
yon between the eastern Puente Hills and the Santa 
Ana Mountains is generally considered to antecede the 
uplift of those areas (Sharp, 1954, p. 9) . The canyon 
is about 9 miles long and only 0.3 mile wide at the 
narrowest place, just below Prado Dam. The alluvial 
fill in the canyon has a nearly uniform thickness of 
from 80 feet near the upper end to 100 feet in the lower 

part. The alluvial deposits are coarsest at depth, 
where boulders 1 to 2 feet in diameter are present, but 
the df)posits are predominantly sandy near the surface 
(Post, 1928, p. 261-264). The bedrock floor beneath 
the alluvium of the river bed is deeper both above the 
head of the canyon and below its mouth (Eckis, 1934, 
p. 28). Remnants of alluvial material deposited by 
the Santa Ana River at elevations now above the 
river bed are present on both sides of Santa Ana 
Canyon. 

AREA SOUTH OF THE PUENTE HILLS 

The Coyote Hills uplift is south of, and trends nearly 
parallel to, the ·whittier fault zone. The Santa Fe 
Springs, West Coyote, and East Coyote oil fields are 
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on a series of generally east-trending anticlines ar
ranged en echelon along the uplift. The topographic 
expression of the anticline at the West Coyote oil field 
is good, ~ut that of the anticline at the East Coyote oil 
field is poor and noticeable only in the area west of the 
Yorba Linda quadrangle. The structural features at 
the Richfield oil field have little topographic expres
sion. 

During most of late Quaternary time, alluvial ma
terial accumulated between the Coyote Hills uplift and 
the Puente I-Iills, whiie a large part of the coastal area 
south of the Coyote I-Iills uplift was still receiving 
marine deposits. Older alluvium elevated over the 
Coyote I-Iills uplift stands above the level of the coastal 
area and is dissected by streams anteceding the up
lift. 

Deposits of older alluvium near the town of Yorba 
Lind~t and westward have been dissected by the Santa 
Ana River and its tributaries. The Santa Ana River 
has cut into the older alluvium south of the Yorba 
Linda quadrangle, to form bluffs as much as 65 feet 
high. Streams issuing from the Puente Hills have 
also dissected the older alluvium and meet the flood 
plain of the Santa Ana River at grade. The streams 
flowing south from the Puente Hills once occupied al
luvium-floored va11eys wider than their present chan
nels, but later they incised deep narrow gullies into the 
older alluvium. An example is Carbon Canyon Creek, 
which formerly flowed in a wide channel across the 
old fan surface in front of the hi11s, but which now oc
cupies a much narrower channel just east of its old 
course. 

WHITTIER FAULT ZONE 

The topographic expression of the Whittier fault zone 
varies considerably from place to place. West of 
I-Iorseshoe Bend the zone is marked by a break in the 
general slope of the hills, elevations in the foothills 
southwest of the fault zone being generally lower than 
the elevations just northeast of it. The fault zone is 
also marked by a general alinement of valleys and 
ridges along its trace. 

The courses of the larger streams that cross the fault 
in the eastern Puente I!ills are offset to the west along 
the fault zone. These offsets have been attributed 
both to the greater ease with which the crushed beds 
close to the fault are eroded (English, 1926, p. 65) and 
to lateral slip along the fault zone (Hill, 1954, p. 10). 
The latter interpretation is supported by the uniform 
direction of the offsets. 

ECONOMIC GEOLOGY 

Petroleum is the chief mineral resource of the 
Puente I-Iills. . The cumulative production of crude oil 

as of December 31, 1957, from seven fields in, or 
partly in, the map area was more than 4 70 million 
barrels. 

Production statistics and the nomenclature of oil 
fields used in this report (table 2) are from the Con
servation Committee of California Oil Producers, 
Annual Review of California Crude Oil Production for 
1957 (1958). The nomenclature of oil zones (fig. 17) 
is from Wissler ( 1958). Data on reserves are from 
Stockman (1957). Semiannual and cumulative pro
duction figures and detailed descriptions of individual 
fields are published semiannually by the California Di
vision of Oil and Gas. This agency has also published 
reports on oil fields along the Whittier fault zone 
(Norris, 1930), and the Chino-Soquel and Mahala oil 
fields (Gaede and Dosch, 1955), and the Yorba Linda 
oil field (Barger and Gaede, 1956). Reports on the 
East Coyote oil field (Dudley, 1943), the Richfield oil 
field (Gardiner, 1943), the Yotba Linda oil field 
(Parker, 1943), and the Mahala oil field (Krueger, 
1943) appear in Bulletin 118 of the California Division 
of Mines. Reports on the Yorba Linda oil field (Heath, 
1958), the Mahala oil field (Michelin, 1958), and the 
western end of the Brea-Olinda oil field (Scribner, 
1958) were published by the Pacific Section of the 
American Association of Petroleum Geologists. 

The first commercial production of oil in the Los 
Angeles basin ·was obtained in 1885 at the old Puente 
oil field, which was in the northwestern part of the 
present Brea-Olinda oil field. ·The old Puente field and 
others discovered prior to 1901 in the Puente Hills area 
were. found by drilling near tar seeps occurring along 
the Whittier fault zone. Geological principles were 
applied to petroleum exploration in California as early 
as 1900, and. by 1908, when the West Coyote oil field 
was discovered, study of surface geology was dominat
ing the search for oil (Hoots and Bear, 1954, p. 5). 
Nearly all the structural features having surface ex
pression in the Los Angeles basin were tested by 1930, 
and exploratory drilling in the area was practically at 
a standstill in the early 1930's; however, with the in
troduction of geophysical and other subsurface meth
ods, drilling activity was renewed. Most of the oil 
discovered in the Los Angeles basin since the early 
1940's was found by extending or deepening existing 
fields after careful analysis of subsurface data. 

BREA-OLINDA OIL FIELD 

The Brea-Olinda oil field, which is about 5 miles long 
and averages 0.8 mile in width, is along the Whittier 
fault zone northwest of the village of Olinda. Only 
the eastern part of the field is in the map area. 
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FIGURE 17.-Correlation chart of the producing zones in the oil fields in the eastern Puente Hills area. CO'lumns are composite and 
co•mbine several parts of each field. Each column shows app-roximate stratigraphic penetration of field. Figures in parentheses 
are average thicknesses of producing zoues, in feet. Not to scale. Modified ~rom Wissler ( 1958). 
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TABLE 2.-Proauction ana reserves of oil fields in the eastern Puente Hilla area 
[Production statistics from Conservation Committee of California on Producers (1958), Annual review of California crude on production. for 1957. Productive acreage figures 

from Caltrornta Division of on and Gas, Summary of operations, v. 43, no. 2, 1957. Reserve figures from Stockman (1957)] 

Production Total pro- Number of Number of 
Year of Year of in 1957 duction as of Reserves producing productive Gravity of oil 

011 flcld discovery greatest (thousands 12/31/57 (thou- (thousands wells, as of acres, as of (degrees API) 
production of barrels) -sands of of barrels) 12/31/57 12/31/57 

barrels) 

Brea-Olinda. _________ -- ______ 1897-1899 1953 6, 850 257,902 79,388 632 2, 415 18. 4-29. 3 Richfield _____________________ 1919 1922 2, 112 131, 440 24,316 429 1, 480 18. 5-22. 5 
East Coyote __ ---------------- 1911 1922 2, 175 76, 644 24,385 298 1, 250 21. 2-24. 2 1rorba Linda __________________ 1937 1957 1, 591 6, 850 14,983 205 540 12. 7-17. 3 
Esperanza.-----------·------- 1956 1957 87 91 1, 500 7 10 26. 5 
Mahala ___________ - __ - - ______ 1955 1957 161 317 544 14 90 22-26. 5 
Chino-Soquel. ________ - ______ - 1951 1951 12 134 25 9 35 22.3 

TotaL _________ -______ - -----------
., _________ 12,988 473, 378 145, 141 1, 594 5, 820 ------------

Tar seeps in steeply dipping strata of the Fernando 
formation prompted exploration that led to the dis
covery of commercial oil production in the Olinda 
area in 1897 and in the Brea Canyon area, 3 miles 
farther northwest, in 1899. At the time of their dis
covery, these two areas were considered to be sepa
rate fields, but the intervening area was proved pro
ductive by 1913, when the field was the principal 
producing area in southern California. Except for 
the years between 1918 and 1928, development of the 
Brea-Olinda field has been fnirly steady. 

In the mid-1950's, dri11ing nctivity was concentrated 
in the western part of the field, where production is 
obtained from strata of late Miocene age, and in the 
area south of Tonner Canyon, where production is ob
tained from rocks of Pliocene age. l\1any of the more 
modern wells in the field were directionally drilled. 
Of 7 companies active in the field during 1957, 2 had 
about 75 percent of the production and did nearly all 
of the development drilling. 

Most of the wells in the part of the Brea-Olinda 
oil field in the Yorba Linda quadrangle are south of 
the Whittier fault zone, where strata of the Fernando 
formation are exposed. The wells produce from 3 
zones in sandstone beds of the lower member of the 
Fernando formation and from 3 zones in the Sycamore 
Canyon member of the Puente formation (plate 2). 

Wells in the Brea-Olinda oil field have not been 
drilled through the Soquel member of the Puente for
mation. Several wells drilled north of the fault zone 
and just west of the Yorba Linda quadrangle pene
tl·ated metamorphic basement rocks that are uncon
formably overlain by the Topanga formation at depths 
of 3,300 to 3,400 feet below sea level (Scribner, 1958, p. 
106-107). . 

Production in the part of the Brea-Olinda oil field 
in the Yorba Linda quadrangle comes from strata of 
]ate Miocene and Pliocene age on the steeply dipping 
and faulted northern flanl{ of the La Habra syncline. 

Faults in or related to the Whittier fault zone dominate 
the structure in the Brea-Olinda oil field. Closure to 
the north is provided by slivers of older str.ata that are 
thrust up along the fault zone. The structural high of 
the field south of the Whittier fault zone is about 1 mile 
west of the boundary of the Yorba Linda quadrangle. 

RICHFIELD OIL FIELD 

The Richfield oil field is on the easternmost of the 
anticlines near the Coyote Hills uplift. · The field is 
about 3 miles long and averages about 1 mile in 
width. Most of the productive acreage in the field is 
in the Yorba Linda quadrangle, but some production 
is obtained from a subsidiary structural feature far
ther south. The structural feature at the Richfield 
oil field is older than many of thqse in the Los Ange
les basin area., and it is one of the few there that have 
little or no topographic expression. 

Initial exploration at the Richfield oil field was 
prompted by the occurrence of gas in a water well 
there. The discovery well was completed in 1919 at a 
depth of 3,025 feet in strata of the Yorba member of 
the Puente formation. The field was developed rap
idly, and in 1922 it contained 180 wells and was pro
ducing 22,780 barrels of crude oil per day. 

Development in the main part of the Richfield oil 
field since 1944 has been concentrated on a secondary 
recovery program on the west side of the field. 

Rocks of premiddle Miocene age assigned to the 
Vaqueros and Sespe formations, and the Topanga for
mation of middle Miocene age, were found in the deep
est well drilled in the Richfield oil field. This se
quence of pre-upper Miocene strata is at least 2,300 
feet thick. The oil-producing zones in the Ri~hfield oil 
field are in the Puente formation of late Miocene age. 
The Puente formation is about 5,100 feet thick at the 
field and is overlain by the Fernando formation of 
Pliocene age. The lower member of the Fernando 
formation is only about 750 feet- thick at the Richfield 
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oil field, less than half of its thickness in nearby areas. 
This thinning of the lower member, which may explain 
the absence of producing zones in the Pliocene rocks 
at the Richfield oil field, is attributed to uplift of the 
anticline at the ~eld in Pliocene time. The upper 
member of the Fernando formation, which is also thin
ner at the Richfield oil field than it is in nearby areas, 
is about 900 feet thick. It overlies the lower member 
unconformably. The Fernando formation is in turn 
overlain unconformably by a sequence of Pleistocene 
and Recent strata about 1,000 feet thick. Strata of the 
La Habra formation of late Pleistocene age are folded 
on the southern and western flanks of the Richfield, oil 
field, indicating that the fold is at least in part of late 
Pleistocene or younger age. Alluvial deposits that un
conformably overlie older strata at the field are uncle
formed. 

The main part of the Richfield oil field, as deline
ated by structure contours drawn at the top of the 
Chapman zone (Gardiner, 1943, p. 359), is elliptical in 
outline. The western half of the doubly plunging axis 
of the anticline trends west, and the eastern· half trends 
N. 65° E. Structure contours drawn at the top of the 
Chapman zone show 500 feet of closure in the western 
part of the field. The axial plane of the anticline dips 
about 70° south, which places the structural high of 
the Kraemer zone· about 400 feet south of the struc-

. tural high of the Chapman zone (Gardiner, 1943). 
The main anticline is bordered on the southeast by a 
faulted syncline, which separates it from a small pro
ducing anticline south of the Yorba Linda quadrangle. 

EAST COYOTE OIL FIELD 

The East Coyote oil field is on the Coyote Hills up
lift. It consists of five comparatively small domelike 
structural features that are elliptical in plan and are 
alined approximately ~nd-to-end on an east-trending, 
slightly sinuous axis about 5 miles long. Only the east
ern part of the field is in the map area. The struc
tural features in the Yorba Linda quadrangle have very 
little surface expression, but the Hualde dome, farther. 
west, is a topographic high with marine strata of 
early Pleistocene age exposed in the center. The part 
of the field in the Yorba Linda quadrangle is bounded 
on the north by the La Habra syncline and is probably 
separated from the Yorba Linda oil field to the east 
by one or more concealed faults. 

The East Coyote oil field was discovered in 1911 by 
a well drilled on an eastward projection of the axis of 
the West Coyote oil field. The discovery well did not 
find an ext~nsion of the anticli~e in the West Coyote 
oilfield, but instead it found the northern flank of a 
separate structural feature, the Anaheim dome. The 
field was developed rapidly by many operators. Ad-

ditional oil was discovered in 1934 in a deeper zone in 
the Stern area ·at the western end of the field, and in 
1936 at the extreme eastern end of the field. More re
cent drilling in the Yorba Linda quadrangle extended 
the productive area on the flanks of the Anaheim dome 
in the central part of the field. Development in the 
eastern part of the field reached a peak in 1922, when 
22,713,700 barrels of crude oil was produced. 

The rocks penetrated by wells drilled in the eastern 
part of the East Coyote oil field range in age from late 
Miocene to Recent (pl. 3). The base of the Puente for
mation has not been completely penetrated by wells 
drilled in the eastern part of the field, where the for
mation is more than 5,600 feet thick. The Puente 
formation is overlain by the lower member of the Fer
nando formation, which is 1,400 to 1,800 feet thick, and 
this iri turn is overlain by the upper member of the 
Fernando formation, which is 1,000 to 1,300 feet thick. 
The Fernando formation is concealed beneath Pleisto
cene and Recent strata as much as 1,000 feet thick. 

At least three separate domelike features can be 
outlined in the eastern part of the East Coyote oil field 
by structure contours drawn at the top of the Second 
Anaheim zone ·(Dudley, 1943, p. 353). Thes~ are: (1) 
the eastern of the two structural highs that together 
are named the Anaheim dome ; ( 2) a smaller struc
tural high to the east, near the southwest corner of 
sec. 18, T. 3 S., R. 9 W.; and (3) a small structural 
high, near the southwest corner of sec. 17, T. 3 S., R. 
9 W., that underlies the part of the field called the 
Eastern .area. Dudley ( 1943, p. 353) shows the top of 
the Second Anaheim zone at about 2,500 feet below sea 
level on the first two structural highs and at about 
3,000 feet below sea level on the third. A line drawn 
through the crest of these three structural highs trends 
N. 84° ,V. The field is probably bounded on the east 
by a buried fault that trends about N. 30° E. near the 
northwest corner of sec. 21, T. 3 S., R. 9 W. The block 
on the west side of this fault appears to be down
dropped about 500 feet.. Concealed cross faults may 
also be present between the Anaheim dome and East
ern area. 

The upper member of the Fernando formation of late 
Pliocene age does not thin over the structural highs 
at the East Coyote oil field, indicating that the uplift 
is probably post-Pliocene in age. The anticline in the 
eastern part" of the field is covered by alluvial deposits 
and has no surface expression; however, the La Habra 
formation of late Pleistocene age apparently is folded 
in this area. 

YORBA LINDA OIL FIELD 

The Yorba Linda oil field was considered to be a 
part of the East Coyote oil field prior to 1952, when it 
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was designated as a separate field by the California 
Division of Oil and Gas. This field, which is roughly 
triangular in outline and has an area of about 1 
square mile, is west and north of the town of Yorba 
Linda. The field is divided into three areas defined 
by the different productive oil zones (fig. 17). In the 
northeastern part of the field, production is from the 
Shallow zone in rocks of late Pliocene age. In the 
southern half of the field production is chiefly from 
the Main zone (also called the Smith zone) in rocks of 
early Pliocene age. In the northwestern part of the 
field, production is from the E Sand zone, which is 
stratigraphically just below the Smith zone, in rocks 
of early Pliocene age (Benz ley, 1956; Barger and 
Gaede, 1956; Heath, 1958). 

The Yorba Linda oil field is of particular interest be
cause of the low-gravity of the oil produced there, 
which averages about 12.7° API gravity. This is the 
only oil produced from strata of late Pliocene age along 
the northern border of the Los Angeles basin. 

Although petroleum exploration began in the Yorba 
Linda area as early as 19~20, commercial production of 
oil was not obtained there until1937. After completion 
of the initial development of the field in 1944, drilling 
activity was almost at a standstill until 1954, when 
production at shallow depth was obtained in the nor~h
eastern part of the field. This production is facilitated 
by use of hot water circulation systems for bottom-hole 
heating of the oil. Although most of the drilling activ
ity after 1954 was concentrated in the northeastern area 
of the field, some wells were drilled in the southwest
ern part of the field for development of the Main zone. 

The gross structure at the Yorba Linda oil field is a 
homoc.line. Structure contours on the tops of the pro-. 
ducing horizons trend about N. 45° to 50° W., and the 
beds dip 10° to 15° southwest. The homocline is 
bounded on the north by a tight flexure or fault, north of 
which steeply dipping Pliocene and Pleistocene strata 
are exposed. The southwestern part of the field is un
derlain by an elongate fault-bounded structural nose 
that plunges southwestward and has closure of about 
700 feet (Barger and Gaede, 1956, pl. 2). The beds in 
this part of the field were probably uplifted about 500 
feet along a fault that strikes approximately N. 30° E. 
near the NE. cor. sec. 21, T. 3 S., R. 9 W. The Shallow 
zone, from which production is obtained in the north
eastern part of the field, is a conglomeratic sandstone 
unit that apparently occupies an old southwestward
trending channel. The upper surface of the conglom
eratic sandstone body is planar and dips 10° to 15° 
SW.; the lower surface is concave. The channel ap
parently slopes to the southwest, where it broadens 
and disappears. 

Strata as young as late Pleistocene in age occur in 
the homocline at the Yorba Linda oil field. The fold 
or fault that bounds the field along its northern margin 
is probably related to the Whittier fault zone.-

ESPERANZA OIL FIELD 

The Esperanza oil field, which was discovered in 
1956, is in the southeastern part of the Yorba Linda 
quadrangle just south of the Whittier fault zone. In 
1958 its productive area was about 0.8 mile long and 
0.4 mile wide. 

Most of the wells drilled in the Esperanza oil field 
begin in steeply dipping beds of the Sycamore Canyon 
member of the Puente formation and bottom in strata 
of the Soquel member of the Puente formation. The 
producing zone occurs at the top of the Soquel mem
ber of the Puente formation (fig. 17) and is at an aver
age depth of 2,500 feet. The Sycamore Canyon mem
ber is as much as 1,500 feet thick in the vicinity of the 
field, and the Yorba member has a similar thickness 
there. 

The structure of the beds at the Esperanza oil field 
is related to and complicated by the nearby Whittier 
fault zone. Apparently oil is produced from two in
tensely faulted anticlines that trend about N. 70° W. 
(pi. 4) and probably plunge eastward. The axial 
planes of the folds are almost vertical near the sur
face, but at depth they probably dip steeply northward. 

MAHALA OIL FIELD 

Oil is produced in only two areas northeast of the 
"Thittier fault zone in the eastern Puente Hills. The 
larger of the two is the Mahala oil field, which lies 
along the Chino fault in sec. 12, T. 3 S., R. 8 W. The 
producing area is about 0.8 mile long and 0.3 mile 
wide. 

The first exploratory well near the Mahala oil field 
was drilled in 1921. Although several wells drilled in 
this area had good initial production, the production 
declined rapidly to subcommercial levels. By 1952, 
the field had produced a total of 21,124 barrels of oil 
from an area of 10 ac.t·es. In 1955, production was re-

'newed in the area with the completion of a well pro
ducing 100 barrels of oil a day from depths of 1,580 
and 2,030 f~et (~1:iche1in, 1958). By the end of 1957, 
the field had 11 completed wells and an area of 100 
acres. 

'V'ells drilled in the field begin in the basal part of 
the Sycamore Canyon member of the Puente forma
tion, penetrate the Chino fault, and produce from beds 
of the same member below the fault. 

The Mahala oil field is on a long narrow anticline that 
is bordered on the northeast by the Chino fault. At 
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the surface the flanks of the fold dip about 25° south
westward and about 35° NE. The Chino fault inter
sects wells in the field at an average depth of 1,600 
feet. 

CHINO-SOQUEL OIL FIELD 

The Chino-Soquel oil field is on a small anticline in 
sec. 32, T. 2 S., R. 8 W. The field occupies a tri
angular area of about 35 acres. 

Shallow exploratory wells in the Chino-Soquel oil 
field area yielded some oil before 1900, and more was 
produced there about 1.940. The first well with sus
tained production was drilled in the area in 1.951 and 
by the end of that year the field had 6 wells producing 
a total of about 70 barrels of oil a day. In 1958, the 
field had 9 wells producing a total of about 40 barrels 
of oil a day. Four producing zones are recognized, all 
in the Soquel member. 

The axis of the anticline at the Chino-Soquel oil 
field strikes about N. 70° E. and plunges about 20° 
NE. Strata on the northern flank of the anticline dip 
about 45° at the surface and dip at least 17° at the 
level of the producing zones (about 1,100 ft depth) ; 
beds on the southern flank dip about 15° to 20° at the 
surface. The anticline is closed at its western end by 
one of several small cross faults. The productive wells 
of the field are on the crest and southern flank of the 
anticline. About 75 feet of closure is shown by struc
ture contours at the top of the Middle Mercury
Cameron zone (Gaede and Dosch, 1955, pl. 3, p. 36). 

SUMMARY OF OIL OCCURRENCE 

Oil is produced in the eastern Puente Hills area 
from strata of both the Puente and the Fernando for
mations. The members of both formations that are 
productive in this area are listed in table 3. 

The most productive oil zones in the eastern Puente 
Hills area are in the lower member of the Fernando 
formation; however, in this area the occurrence of oil in 
the uppe.r member of the Fernando formation and in the 
Yorba member of the Puente formation is of special in
terest. The only place on the northeastern side of the 

Los Angeles basin where oil is produced from the upper 
member of the Fernando formation is at the Yorba 
Linda oil field, where it comes from beds that occupy 
an old stream channel in the upper Pliocene rocks. 

The Sycamore Canyon member of the Puente for
mation ranks second to the lower member of the Fer
nando formation in the production of oil in the eastern 
Puente Hills area. It underlies much of the area and 
is productive or potentially productive, wherever it is 
present in structural circumstances favorable for oil 
accumulation. The Yorba member, from which produc
tion is not ordinarily obtained in the northeastern part 
of the Los Angeles basin, is productive in the western 
part of the Brea-Olinda oil field (west of the Yorba 
Linda quadrangle), in the J(raemer oil field (south of 
the Yorba Linda quadrangle), and in the Richfield oil 
field. At these places the Yorba member contains un
usually thick lenses of sand, as it does also where it is ex
posed north of Horseshoe Bend. The Soquel member, 
which contains the oldest producing zones in the map 
area, is predominantly sandstone. It contains produc
tive zones in most of the fields where it occurs and 
may be potentially productive in other fields where it 
has not been adequately tested. 

Oil has not been produced from the Topanga forma
tion in the eastern Puente Hills area. Good records 
are available for eight wells that were drilled into the 
formation in the eastern Puente Hills (table 4). The 
Western Gulf Oil Co. well Diamond Bar 1 (pl. 1, well 
250, sec. 28, T. 2 S., R. 9·W.), in the central part of the 
Yorba Linda quadrangle, penetrated about 4,900 feet 
of pre-upper Miocene strata (pl. 3) that consist chiefly 
of well-cemented sandstone, pebbly sandstone, and or
ganic siltstone. A 2-foot bed of oil sand was cored at 
a depth of 2,7 46 feet in strata referred to the Diamond 
Bar sand in the Topanga formation. Cores from the 
Topanga formation between 3,440 and 5,135 feet were 
heavily stained with dead oil and tar that gave faint 
cuts in ether. No signs of petroleum were found in 
strata in the bottom 1,700 feet of the well. The Union 
Oil Company well Gaines 1 (pl. 1, well 22i, sec. 10, T. 
3 S., R. 9 W.), in the south-central part of the Yorba 

TABLE 3.-0il produced in 1957 from members of the Puente and Fernando formations in oil fields in the eastern Puente Hills area 

[Compiled from Annual review of California crude oil production for 1957, Conservation Committee of California Oil Producers, 1958. See also fig. 17] 

Production Average 
Fields in which member produces Age Formation Member ·in 1957 [cravity 

(thousands degrees 
of barrels) A.P.I.) 

Late Pliocene _________ Fernando _______ Upper ______________ 507 12. 7 Yorba Linda. Early Pliocene _________ _____ do _________ Lower.: _____________ 6, 001 18 Brea-Olinda, East Coyote, Yorba Linda. Late Miocene _________ Puente _________ Sycamore Canyon ___ 3,325 21 Brea-Olinda, East Coyote, Mahala. Yorba ______________ 1, 117 22 East Coyote(?), Richfield. Soquel _____________ 2, 039 24 Chino-Soquel, East Coyote, Esperanza, 
Mahala, Richfield. 

• 
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Linda quadrangle, penetrated about 2,600 feet of strata 
assigned to the Diamond Bar sand and other beds of 
the Topanga formation (pl. 3). Cores from the well 
between 4,050 and 4,520 feet consist of generally well 
cemented pebbly sandstone and interbedded siltstone 
and are oil stained. 'Veil-cemented rock in the cores 
had free oil on fracture surfaces. The Shell Oil Co. 
well Wright 73-18 (pl. 1, well 184, sec. 18, T. 3 S., R. 
8 ,V.), near the eastern edge of the Yorba Linda quad
rangle, penetrated about 3,300 feet of well-cemented 
strata of the Topanga formation (pl. 4). Cores from 
this well between 4,620 and 4,650 feet had dead oil 
stains that gave faint to good cuts in carbon ~etrachlo
ride. No other indications of petroleum were found in 
the pre-upper l\1iocene strata in this well. The Texas 
Co. well Carrillo Ranch (NCT-1) 1 (pl. 1, well 208, 
sec. 30, ·r. 3 S., R. 8 ,V.), in the southeastern part of 
the Yorba Linda quadrangle, drilled through about 400 
fe~t of strata of the Topanga formation consisting of 
poorly sorted pebbly sandstone with a clay matrix and 
cemented local1y with calcite (pl. 4). The cores had 
a faint odor of i)etroleum and gave pale-yellow cuts. 
The Marcell well Puente Hills 1 (pl. 1, well 108, sec. 
31, T. 2 S., R. 8 W.), near the eastern edge of the 
Yorba Linda quadrangle, drilled through about 1,200 
feet of well-indurated siltstone, sandstone, and pebbly 
sandstone of the Topanga formation (pl. 3). Only two 
cores were recovered from the Topanga formation in 
this well and these were saturated with water. The 
Tidewater Oil Co. well Abacherli 1 (pl. 1 well 212, sec. 
12, T. 3 S., R. 8 W.) on the l\{ahala anticline in the 
central part of the Prado Dam quadrangle, was drilled 
through about 175 feet of siltstone, sandstone, and peb
bly sandstone assigned to the Topanga formation. 
Cores from the upper 60 feet of this interval had a good 
odor of petroleum and gave good cuts. Cores from the 
lower part were well cemented, conglomeratic, and 
barren of petroleum. The Tidewater Oil Co. well 
Bryant Ranch 1 (pl. 1, well 213, sec. 21, T. 3 S., R. 8 
W.), on the Bryant Ranch anticline in the southwest
ern part of the Prado Dam quadrangle, was drilled for 
1,100 feet into a sequence of siltstone, sandstone, and 
pebbly sandstone beds below 4,800 feet that was as
signed to the Topanga formation (pl. 4). Cores from 

. this unit had spotty oil and tar stains and some free oiL 
A test of the interval from 5,810 to 5,913 feet was made, 
and 400 feet of mud without oil was recovered. The 
I-Ionolulu Oil Co. well Bryant Estate 1 (pl. 1, well 88, 
sec. 29, T. 3 S., R. 8 ,V.), in the southwestern part of 
the Prado Dam quadrangle, penetrated approximately 
1,500 feet of well-cemented sandstone and pebbly sand
stone with interbedded siltstone. These strata are be
low the I-Iorseshoe Bend fnult at a depth of 1,830 feet 

and are assigned to the Topanga formation. A core 
taken from this well between 1,997 and 2,011 feet was 
saturated with oil in porous parts of the rock. No 
other signs of oil or gas were found in the Topanga 
formation in the well. 

Several wells in the eastern Puente Hills were drilled 
into the Vaqueros and Sespe formations undifferenti
ated and older units \Yithout finding evidence of oil 
or gas. 

OUTLOOK FOR FUTURE DEVELOPMENT 

Although production is declining in most of the fields 
in the eastern Puente Hills area, some new production 
has been found in areas that previously had been con
sidered adequately tested and unproductive. Careful 
study of the geology of one such area resulted in the 
discovery of the Esperanza oil field in 1956. New 
production wns found in the l\{ahala oil field in 1955, 
after it had been abandoned as a producing area in 
1952. Some of the areas in the eastern Puente Hills 
that should be considered in the search for oil are 
discussed briefly below. 

The northeastern margin of the Chino basin may be 
faulted, as suggested by the geologic sections (pis. 3, 4) 
or it may be an old, buried erosion surface. If the 
Chino basin is the northerly extension of the Elsinore 
fault trough, the fault.s that border it on the northeast 
are probably fairly steep. The margin of the basin 
may be marked by a series of parallel and compara
tively small step-faults that together displace upper 
l\{iocene strata 1,000 to 3,000 feet. In either situation, 
the northeastern edge of the basin has possibilities as 
a trap of considerable linear extent. 

Seven wells were drilled in and about sec. 18, T. 3 
S., R. 7 ,V., during 1957 and the first half of 1958 to test 
the possibility of extending production from the Ma
hala oil field southeastward along the Chino fault. 
Subcommercial oil production was obtained in two of 
these wells. The Atlantic Oil Co. well Aros 1 (pl. 1, 
well 7, sec. 18, T. 3 S., R. 7 W.) was completed in April 
1957, producing 22° gravity API oil at the rate of 50 
barrels per day, but by February 1958 it averaged only. 
8 barrels per day. The Lyle Garner well Government 
G-G 1 (pl. 1, well 54, sec. 20, T. 3 S., R. 7 W.) was 
reported to have flowed oil initially and to have sanded 
up after only 120 barrels of oil were pumped. The 
well was never successfully completed and was aban
doned in July 1957. Both wells apparently produced 
from beds in the basal part of the Sycamore Canyon 
member below the Chino fault. An interpretation of 
the structure of this area illustrated on structure sec
tion H-H' (pl. 4) shows the part of the Mahala anticline 
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in the footwall block of the Chino fault plunging south 
eastward and dropping about 1,500 feet between struc
ture sections G-G' and H-H' (pl. 4) for ,an apparent 
southeastward plunge of 10° or 11°. Significant ac
cumulations of oil in this part of the 1\1ahala anticline 
seem to depend on closure updip. 

Near the southeast corner of the Prado Dam quad
rangle, a buried fault east of Scully Hill may form a 
trap of considerable linear extent along the south flank 
of the Arena Blanca syncline. The U-Tex Oil Co. well 
Prado Dam 1 (pl. 1, well 244, sec. 29, T. 3 S., R. 7 
W.) may have penetrated this fault at about 2,000 feet 
and bottomed in strata of pre-middle Miocene age. 
The well apparently did not find the basal beds of the 

Sycamore Canyon member. The well may have cut 
the Aliso Canyon fault at about 1,050 feet, but the fault 
does not appear to affect the beds below that point. 

The eastward-trending Diamond Bar fault dips north
ward and forms closure for northward-dipping beds of 
the Soquel member in SW!4 sec. 23, T. 2 S., R. 9 W. 
This feature may form a trap involving as much as 
3,000 feet of strata of the Soquel member of the Puente 
formation. 

EXPLORATORY W'ELLS 

Table 4 lists exploratory wells and selected pro
ducing wells that were drilled in the eastern Puente 
Hills area prior to June 30, 1958. 

TABLE 4.-EaJploratory wells and selected oil-producing wells drilled in the eastern Puente Hills area before June 30, 1958 
[Section numbers in parentheses indicate projected section. Elevations, depths, and distances in feet. T.D., total depth. All wells abandoned 

unless otherwise stated under "Remarks." Foraminifera determined by Patsy B. Smith, U.S. Geol. Survey] 

Well Geology Remarks -·--:----:----I Year Eleva- Total 
begun tion depth 

Sec. T. S. R. W. 

Operator 
Location 

--1-----------1·-------1---------------1------------------1----------
1 Action Oil and De- Wagner 1-29_ -"--

velopment Co. 

2 Albercalif Petroleums, Stoody 30-4 _______ 
Ltd. 

3 Alford Oil Co __________ Robertson !_ ______ 
4 Altchuler, L. B ________ Larry L __________ 

5 Amalgamated Oil Co __ Iowa Oil Co. 2 ____ · 
6 1~~<;;tsi~n6/i c~~~~~=== l_ ___ - -------------
7 Aros L ____________ 

8 Bartholomae, W. A ____ A.U.W. 1 andre-
drill. 

9 Bartholomae Corp _____ Bryant Ranch 3 ___ 

10 _____ do _________________ Bryant Ranch 4 ___ 
11 _____ do _________________ Bryant Ranch 5 ___ 

12 _____ do. ________________ Bryant Ranch 7 ___ 

13 Bauer Drilling Co _____ Monte L __________ 
14 Bourne, H. R _________ !_ _________________ 

15 Brand, Stevens, Ltd ___ Ortega L __________ 

16 C. and C. Oil Co ______ Ladegard !_ _______ 

17 ____ .do _________________ Van Hofwegen 1 __ 

18 Cameron, M. 
Co. 

L., Oil M-3 _______________ 

19 _____ do __________________ M-8 _______________ 

20 _____ do _________________ M-9 ______________ _ 

29 

(30) 2 

29 3 
(30) 2 

16 3 
(30) 3 
(18) 3 

(30) 3 

(15) 3 

(21) 3 
(21) 3 

(29) 3 

4 3 
31 2 

(24) 3 

(31) 2 

(25) 2 

5 3 

32 2 

3 

9 1954 308 5,408 

8 19.56 1, 095 3, 750 

9 1938 310 3, 583 
9 1941 1, 045 1, 255 

9 1902 410 3,170 
8 1920 360 3, 549 
7 1957 850 3,853 

8 1957 613 3,175 

8 1955 620 3, 290 

8 1955 1, 220 1, 565 
8 1956 1,175 1, 614 

8 1957 470 2,080 

9 1947 1, 225 850 
8 1927 1, 370 926 

10 pre- 288 3, 455 
1914 

7 1956 560 2,000 

8 1955 575 2,260 

8 1951 1, 190 1, 614 

8 1951 1, 330 2,463 

8 1952 1, 300 1, 705 

0-1,020: alluvial deposits and La Habra forma-
tion. 

1,02G-1,438: unnamed lower Pleistocene(?) rocks. 
1,438-2,308: upper member, Fernando formation. 
2,308-3,522: lower member, Fernando formation. 
3,522-3,788: Sycamore Canyon member, Puente 

formation. 
3,788-5,050: Yorba member, Puente formation. 
5,05G-'l'.D.: Soquel member, Puente formation. 
0-2,750: Soquel member, Puente formation. 
2,75G-3,342: La Vida member, Puente forma-

tion. 
3,342-3,505: Diamond Bar sand, Topanga for-

mation. 
3,505-T.D.: volcanic rocks. 
No data ___________ ------_-----------------------
Spud in Soquel member, Puente formation ___ _ 

No data 
No data 
0-1,675: Sycamore Canyon member, Puente 

formation. 
1,675-2,820: Yorba member, Puente formation. 
2,82G-2,960: Soquel member, Puente formation. 
2,960-3,425±: La Vida mei;Ilber Puente forma-

tion. 
3,425±: Chino fault. 
3,425±-T.D.: Sycamore Canyon member, 

Puente formation. 
Redrill: 0-2, 810, Yorba member, Puente forma

tion. 
2,810-T.D.: Soquel member, Puente formation. 

0-1,350: Sycamore Canyon member, Puente for-
mation. 

1,35G-T. D.: Yorba member, Puente formation. 
2,440: fault in Yorba member. 

0-T.D.: Yorba member, Puente formation _____ _ 
0-1,150: Yorba member, Puente formation. 
1,15G-T.D.: Soquel member, Puente formation. 
0-1,360: Yorba member, Puente formation. 
1,360: Horseshoe Bend fault. 
1,36G-T.D.: Topanga formation. 
No data ________________________________________ _ 
No data ________________________________________ _ 
No data ________________________________________ _ 

0-?: alluvial deposits. 
?-1,700±: Sycamore Canyon member, Puente 

formation. · 
1,700±·-T.D.; granitic basement rocks. 
0-'!: alluvial deposits. 
?-1,400: Sycamore Canyon member, Puente for

mation. 
1,400-T.D.: Yorba member, Puente formation. 
No data _______________ -------- _________________ _ 

0-1,835: Soquel member, Puente formation. 
1,835-T.D.: La Vida member, Puente formation. 

No data ________________________________________ _ 

Sec structure section C-C' 
(pl. 3). 

See structure section E-E' 
(pl. 4). 

La Vida member, Puente 
formation, cored at 1,133-
1,138. 

Subcommerclal producer, 
from 3,600-3,800, Mahala 
oil field area. 

Redrill bottomed 697 feet 
S. 4° E. of surface loca
tion. Same surface loca
tion as well No. 112. 

Lower Mohnian Foraminif
era at 3,000 feet. Oil 
shows reported at 2,085, 
2,617, 2,714. See struc
ture section (G-O' pl. 4). 

Quartz diorite cored at 
1, 700±. 

Upper Mohnian Foraminif
era at 2,23G-50, core. Idle 
in 1956. See structure 
section A-A' (pl. 3). 

Shows reported at 385,725-
757. 

Producer in 1956, Chino
Soquel oil field, from 
1,220-1,310 and 1,615-

S~~~2~cported at intervals 
between 227 and 1,454. 
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'l.'AnLE 4.-EW1Jlorato1·y wells and selected oil-p1·oducing wells drilled in the easten~ Puente Hills area bejo1·e Jnne 30, 1958-Con. 
[Section numbers In parentheses Indicate projected section. Elevations, depths, and distances in feet. T.D., total depth. All wells abandoned 

unless otherwise stated under "Remarks." Foraminifera determined by Patsy B. Smith, U.S. Geol. Survey] 

Location 
Operator Well Remarks 1----,---.,..----l Year Eleva- Total 

begun tion depth 
Sec. T. S. R. W. 

Geology 

---------1-------1---------------1-----------------1----------
21 Carbon Canyon Oil Co. 
22 Champion, l~. J., 

Hemphill, H. M., 
and Schneider, G. W. 

23 Champion, E. J., and 
Schneider, G. W. 

24 Chanslor-Western 011 
and D~vclopmcnt 
Co. 

25 ••••• do .••••••.••••••••• 

!_ ________________ _ 

Champion L ..... 

Schneider and 
Champion 2. 

1-BC. ···-····----

Olinda 38 .••..•••• 

26 ••••• do ••••.••.••••••••• Olinda 96 ..••••... 

27 Chcrrydalc 011 Co. ___ Chcrrydalc 1. •.... 

28 Chino-Corona United 1. ................ . 
011 Co. 

29 Chino Exploration Co. Caspary 1. _______ _ 

30 Chino Hills 011 Co •. __ Kraemer-Backs 1. 

31 ••••• do................. Kraemer-Backs 2 .. 

32 •.••• do................. Kraemer-Docks 4 .. 

33 Chino Land nnd 
Water Co. 

!. ________________ _ 

34 ••••• do................. 2------------------

35 ••••• do................. 3 _________________ _ 

30 Chino Lease Co .•••••• .Mollln ]. ________ _ 

37 Chino Valley Beet L----------------· 
Sugar Co. 

38 Continental Oil Co.... L-----------·-·---39 ..•.• do ________________ Carlton Comm. L. 

40 Copa de Oro Petro
leum Co. 

41 Crawford, C .. M ., Jr. 

!_ _____ ,.. __________ _ 

l:nitcd Stat<'S L .. 

42 Cree Oil Co .•..•...•.• .Prado-Govern
ment 1. 

43 Crown-Huntington Crown-Oasis 1. __ _ 
Oils, Lt.d. 

44 Didier, L. H __________ Wilson Hanch-
Didicr 1. 

45 Dielectric Laborn- Hadin 2 __________ _ 
t.orics. 

40 Ear]), H. H ....•.•...•• Kraemer-Backs L. 

47 

48 

49 

50 

E! Hancho Explora
tion Co. 

Fotrco Drilling & 
Development Co. 

'rhornhill
Hancho I. 

Radin L _________ _ 

Fairfield, F. E .....•.•• Elena 1. ......... . 

Fawcett, J. 11 ....••.•• Delton Estate L .. 

2 
5 

(30) 

(8) 

33 

33 

33 

32 

32 

32 

(30) 

24 
21 

20 

(36) 

(20) 

31 

(19) 

(30) 

34 

(30) 

(30) 

17 

3 
3 

3 

3 

3 
3 

3 

9 
8 

8 

9 

9 

8 

8 

8 

8 

9 
9 

9 

'! 
1952 

1953 

1919 

1902 

1925 

1951 

1920 

1951 

1944 

1944 

1947 

1901 

1901 

1900 

1953 

1898 

1924 
193b 

19Hl 

1956 

1950 

1958 

1!)48 

1953 

1940 

1946 

1952 

1955 

1949 

1,100 
1, 235 

1,185 

291 

560 

525 

530 

610 

1,190 

1, 125 

1,ll0 

1,100 

1, 250 

1, 32.'i 

? 
1, 775 

1, 358 

4, 750 

3,087 

8, 201 

2,487 

4, 848 

1,815 

2,270 

1, 998 

2,056 

1,000 

709 

No data ______________ ---------- ________________ _ 

No data •• --------------------------------------- Shows reported at 1,265. 

No data .• --------------------------------------- Shows reported at 844, 873, 
1,227. 

No data _______ . ______ ------------ _____ ----- ____ _ 

No data _____________ ---------------------- _____ _ 

No data ________________________________________ _ 

Q-200±: alluvial deposits. 
200±-825: Sycamore Canyon member, Puente 

formation. 
825-2,075: Yorba member, Puente formation. 
2,075-T.D.: Soquel(?) member, Puente forma

tion. 
No reliable data (See well No. ll8). 

No data ... ------------ ___ --------- _____________ _ 

0-2,000±: Yorba member, Puente formation. 
2,000±-T.D.: Soquel member, Puente forma-

tion. 
No data ___________ . _____ . __ ._. _________________ _ 

No data _________ -~-- .• --.----- •... ---.--- .. --.--

No data •.. _. __ ._. _________________ . ____________ _ 

0-T.D.: Soquel member, Puente formation _____ _ 

Dry hole In Brea-Ollnda 
oil field. 

Dry hole In Brea-Ollnda 
oil field. 

Upper Molmian Forami
nifera below 1,640. See 
structure section H-H' 
(pl. 4). 

Shows reported at inter
vals between 2,916-3,346, 
3,516-3,671, 4,200-4,228. 
Well produced small 
amount 14° gravity 
crude. 

Shows reported at 1,002, 
1,043, 1,131. 

Driller's log only. Shows 
reported at 1,340-1,360. 

Shows reported: 380-450; 
800-900, 1,300-1,333, 1,500, 
1,800. Small producer, 
now abandoned. 

Shows reported: 1,016, 
1,236, 1,653, 1, 734. 

Also operated by T. C. 
~:~~~n6il~o.E. Riner, 

Initially produced 6 barrels 
per day. Also operated 
by •r. C. Bannon, H. F.. 
Hiner, and Zenith Oil 
Co. Oil sand reported 
at 630-707. 

1, 300 1, 900+ No data ________________________________________ _ Initially produced 15 bar
rels per day 24° gravity 
oil. Abandoned 1927. 
Also operated by T. C. 
Bannon.z. H.E. Riner, 
Zenith vii Co. 

960 

1,075 

650 
391 

1,015 

538 

2, 702 

1,898 

5,398 
4, 796 

3,990 

5,076 

2,500 

1, 074 

0-1,870: Yorba member, Puente formation. 
1,870-T.D.: Soquel member, Puente formation. 
No data ____ .. _. ____________ . __________ . ____ . ___ _ 

No data _______________ . _____ . ____ . _____________ _ 
0-'!: alluvial d<'posits. 
'!-960±: La Habra formation. 
960±-1,777: upper member, Fernando forma

tion. 
1,777-2,600: lower member, Fernando forma

tion. 
2,600-3,350±: Sycamore Canyon member, 

Puente formation. 
3,350±-T.D.: Yorba member, Pucnta forma-

tion. 
Q-'!: Soquel member, Puente formation. 
'!-3,100±: La Vida member, Puente formation. 
3,100±-1'. D.: Diamond Bar sand, 'l'op angafor-

mation. 
0-?: alluvial deposits. 
'!-1,975: Sycamore Canyon member, Puente 

formation. 
1,975-3,730: Yorba member, Puente formation. 
3,730-4,015: Soqn€'1 member, Puente formation. 
4,015-4,960: La Vida member, Puente forma-

tion. 4,960-T.O.: Topanga formation. 
0-T.D.: Sycamore Canyon member, Puente 

formation. 
No data __________________ .----------------------

475 

1, 055 

665 2, 255 No data ________________________________________ _ 

950 1, 160 

765 1, 350 

915 2, 240 

915 1, 641 

620 3, 194 

450 3,140 

0-440±: Soquel member, Puente formation. 
440±-T.D.: La Vida member, Puente forma

tion. 
Spud at base of Sycamore Canyon memhcr, 

Puente formation. 

0-350±: Soquel member, Puente formation. 
350±-'L'.D.: La Vida member, Puente formation. 
1,410: tuff bed in La Vida member. 
0-325±: Soquel member, Puente formation. 
325±-T.D.: La Vida member, Puente formation. 
1,230: tuff bed in La Vida member. 
0-?: alluvial deposits. __ --------------------- ___ _ 
?-2,810: Sycamore Canyon member, Puente for-

mation. 
2,810-T.D.: Yorba member, Puente formation. 
No data ... --------------------------------------

Idle, 1956. Sec structure 
section F-F' (pl. 4). 

Oil sands reported in core 
from 2,334-2,492, 2,597-
2,605. 

Drillers log only. 

Sec structure section F-F' 
(pl. 4). 

Cores from 900-1,350 con
tain upper Mohnian 
Foraminifera. 

Sec structure section G-G 
(pl. 4). 
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TABLE 4.-Exploratory wells and selected oil-producing wells drilled in the eastern P1tente Hills area before Ju,ne 30, 1958-Con. 
[Section numbers in parentheses indicate projected section. EleYations, depths, and distances in feet. T.D., total depth. All wells abandoned 

unless otherwise stated under "Remarks." Foraminifera determined by Patsy B. Smith, U.S. Geol. Survey] 

Operator Remarks 
Location 

Well ----:------! Year Eleva- Total 
begun tion depth 

Sec. T. S. R. W. 

Geology 

--·-·------1--------1--------------1------------------1-------·----
51 Fowler Drilling Co. & Borba 1-A _______ _ 

Stansbury, Inc. 

52 Fullerton Oil Co ______ Dominguez L ____ _ 

53 Garliepp, J. F --------- Carlton Comm. 2_ 

54 Garner, Lyle.--------- Government 
G-G 1. 

55 General Exploration 
Co. 

Marshburn 1_ ____ _ 

56 General Petroleum Group One-L ____ _ 
Corp. 

57 _____ do _________________ Group 5A-L _____ _ 
58 _____ do _________________ Olinda lOL ______ _ 

59 _____ do __________________ Tonner 13 ________ _ 
60 ....• do _____________ ·--- Tonner lfi ________ _ 

61 .. _ .. do .. _____________ ._ Tonner 22 .. _____ __ 

..... do _________________ Tonner 22-RedrilL 

62 - .... do ..... ____________ Tonner 24 ... __ .... 

.. .. . do ... __ .. _ .... _.... Tonner 24-RedrilL 

63 ..... do ___________ ...... Vejar L.----------
64 Ginter, C. W., and Kraemer-Backs 3 __ 

Associates. 

65 Godfrey, AI, Drilling Botiller !__ _______ _ 
Co. 

6 _____ do _________________ Stoody !_ ________ _ 

7 Gold Seal Petroleum !_ ________________ _ 

Co. 

68 Graham-Loftus Oil Co. !_ ________________ _ 
69 Gray and Hansen _____ Mahala L ________ _ 

(30) 

20 

(20) 

23 

22 

23 
9 

6 
6 

6 

6 

6 

(26) 
33 

(29) 

(30) 

16 

6 
13 

3. 

J 

3 
3 

3 
3 

3 

3 

3 

3 
2 

3 

3 
3 

8 

9 

9 
9 

9 

9 
8 

1956 

1947 

1936 

1957 

1946 

1920 

1920 
1955 

1921 
1935 

1951 

1951 

1951 

1952 

1920 
1945 

1954 

1955 

1916 

1898 
1920 

685 

570 

375 

485 

470 

390 

475 
700 

515 
610 

505 

505 

510 

510 

430 
1, 115 

590 

1, 070 

895 

520 
975 

3, 212 

3.120 

2, 751 

3, 613 

5, 466 

3, 241 

4,014 
7, 761 

2, 897 
2,837 

8, 787 

4,480 

4, 371 

5, 625 

4, 422 
3, 473 

4, 775 

2,150 

4,347 

1, 000 
4, 217 

0-1,230: Sycamore Canyon member, Puente 
formation. 

1,230-2,800: Yorba member, Puente formation. 
2,800-'l'.D.: Soquel member, Puente formation. 
0-?: terrace deposits. 
?-950±: Sycamore Canyon member, Puente for

mation. 
950±-2,550±: Yorba member, Puente formation. 
2,550±-T.D.: Soquel member, Puente forma

tion. 
No data ________________________________________ _ 

0-?: alluvial deposits. 
'!-1,800: Sycamore Canyon member, Puente 

formation. -
1,800: Chino fault. 
1,800-3,288: Sycamore Canyon member, Puente 

formation. 
3,288-'l'.D.: Yorba member, Puente formation. 
0-?: alluvial deposits. 
?-810: La Habra formation. 
810-1,485: upper member, Fernando formation. 
1,485-2,575: lower member, Fernando formation. 
2,575-2, 745(?): Sycamore Canyon member, 
Puente formation. 

2,745(?)-T.D.(?): Yorba member, Puente for
mation. 

No data _________________ -------------------- ___ _ 

No data ________________________________________ _ 
0-1,050: Soquel member, Puente formation. 
1,050-2,550±: La Vida member, Puente forma-

tion. 
2,550±: north trace. Whittier fault. 
2,550±-3,670: Sycamore Canyon member, 

Puente formation. 
3,670-6,280: Yorba member, Puente formation. 
6,280-T.D.: Soquel member, Puente formation. 
7,750±: south trace, Whittier fault. 
No data ___________________ .. __________ . ___ .. __ __ 
No data ___________ ... -- ___ . ____ .. __ ... ____ . ___ ._ 

o-?: alluvial deposits. 
?-400±: La Vida member, Puente formation. 
400±: main trace, Whittier fault. 
400±-5,990: lower member, Fernando formation. 
Faults at 1,600 and 4,600. 
5,990-6,800: Sycamore Canyon member, Puente 

formation. 
6,800-T.D.: Yorba member Puente formation. 
1,646-4,065: lower member, Fernando formation. 
4,065-T.D.: Sycamore Canyon member, Puente 

formation. 
o-?: alluvial deposits. 
?-1,560±: lower member, Fernando formation. 
1,560±: fault. 
1,560±-1,820: Sycamore Canyon member, Pu

ente formation. 
1,820-3,500: lower member, Fernando formation. 
3,500-4,018: Sycamore Canyon member, Puente 

formation. 
4,018-T.D.: Yorba member, Puente formation. 
2,150-3,050: lower member, Fernando formation. 
3,050-3,640: Sycamore Canyon member, Puente 

formation. 
3,640-T.D.: Yorba member, Puente formation. 
No data _____________ ------- _____ .--------- _____ _ 
0-375±: Yorba member, Puente formation. 
375±-1,925: Soquel member, Puente formation. 
1,925-'r.D.: La Vida member, Puente formation. 
3,165-3,200±: tuff bed in La Vida member. 
0-1,840: Vaqueros and Scspe formations un-

differentiated. 
1,840-2,685: Santiago formation. 
2,685-4,500: Silverado formation. 
4,500-T.D.: Ladd formation (Upper Creta-

ceous). 
Q-?: alluvial deposits. 
'?-T.D.: Soquel member, Puente formation. 

o-·?: Soquel member, Puente formation. 
?-1,425±: La Vida member, Puente formation. 
1,425±-T.D.: Topanga formation. 
No data _____________________________ ------------
0-1,720±: Sycamore Canyon member, Puente 

formation. 
1,720±-2,790±: Yorba member, Puente forma

tion. 
2,790±-3,220±: Soquel member, Puente forma

tion. 
3,220±-3,650±: La Vida member, Puente for

mation. 
3,650±-Fault. · 
3,650±-4,000±: Soquel member, Puente forma

tion. 
4,000±-T.D.: La Vida member, Puente forma

tion. 

See structure ~ection A-A' 
(pl. 3). 

Also operated by Conti
nental Oil Co. Show 
r c port c d: 2,456-2,476 
2,494-2,572, 2,672-2,741. 

Initially produced small 
quantity of oil from 
below 1,800. Abandoned 
1957. 

Producer, Drea-Olinda oi 
field, from intervals he 
tween 3,188 and 3,560 
See structure section E 
E' (pl. 4). 

Dry hole in Brea-Olinda 
oil field. 

Sec structure section B-B 
(pl. 3). 

Redrillcd below 1,646 . 
Produces from 4,061-4,264 

Brca-Olinda oil field. 
Overturned section 1,560±-

2,700±. 
Dry hole, Brea-Olinda oi 

field. See structure sec
tion C-C' (pl. 3). 

Redrillcd below 2,150 . 

Also operated by Chino 
Hills Oil Co. Shows re
ported: 735, 890, 1,117-
1,980. Idle, 1946. 

Dips in cores average 50°. 

Also called J. Q. Tannehill 
well. See structure sec
tion E-E' (pl. 4). 

Driller's log only. 

Well initially produced 
about 30,000 barrels oil. 
Idle, 1956. Driller's log 
only. Oil sands rc 
ported: 3,705-3,710, 3,740 
3,763, 3,978-4,001. 
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TABLE 4.-Ewploratory wells and selected oil-prod1teing wells drilled in the ·eastern P1tente Hills area before J1tne 30, 1958-Con. 
[Section numbers in parentheses indicate projected section. Elevations, depths, and distances in feet. T.D., total depth. All wells abandoned 

unless otherwise stated under "Remarks." l!"'ornmini fern determined by Patsy B. Smith, U.S. Geol. Survey] 

Well Remarks 1-----.,..-.--l Year Eleva- Total 
begun tion depth 

Operator 
Location 

Geology 

Sec. T. S. R. W. 
--1---------1-------11--------------1-----------------1----------

70 Grayco Oil Co......... Grayco L--------- 13 

71 ----.do.________________ Grayco 2---------- 13 

72 Groat American Po- Gapco A-L_______ (18) 
troloum Co. 

73 ••••• do.________________ Gapco B-L______ (18) 

74 Hancock 011 Co .• __ --- Abacherli 1-A_____ 12 

75 Hnnson, Melvin_______ Dragnu L--------- (24) 

76 ••••• dO----------------- Hanson 3__________ (24) 

77 Hathaway Co_________ Abacherli L------- 12 

78 ••••• dO----------------- Drake L---------- 20 
70 ••••• dO---------------~- Johnson 4.-------- 18 

80 _____ do_________________ Lakeview L _. _ ___ 27 

1 _____ do _________________ Merritt 1 ------- 21 

2 Havenstrlto 0!1 Co •••• Bannon!_________ 32 

83 _____ do_________________ Bannon 2__________ 32 
84 Herndon and Hunter •. L----------------- 20 
85 Hlllmnn-Long, Inc ____ Pellissier !________ 2 

86 Hokom, John, Oil and Hokom L--------- 31 
Gasoline Co., Ltd. 

87 Holly Development Lehner!__________ 20 
Co. 

88 Honolulu Oil Corp____ Bryant Estate L.. (29) 

80 ••••• do ••. ------------- S.A.V.I. L------- (29) 

3 

3 

2 

2 

3 

2 

2 

3 

3 
3 

3 

3 

8 1946 

8 1948 

8 1932 

8 1933 

8 1948 

10 1941 

10 1943 

8 1930 

9 1949 
9 1940 

9 1949 

9 1949 

8 1951 

8 1951 
9 1926 
8 1935 

8 1939 

9 1927 

8 1949 

8 1949 

1, 075 4, 652 

930 4, 101 

880 2, 650 

880 3, 142 

780 2, 628 

600 3, 227 

665 1, 896 

780 3,267 

385 2, 979 
357 4, 283 

330 6, 376 

347 5, 727 

1, 225 1, 945 

1,400 I, 737 
315 5, 718 
875 2, 412 

1,390 2,941 

380 2, 983 

450 3, 703 

337 2, 220 

0-1,930: Sycamore Canyon member, Puente for-
mation. 

1,93Q-2,920: Yorba member, Puente formation. 
2,92Q-3,070: Soquel member, Puente formation. 
3,07Q-4,510: La Vida member, Puente formation. 
4,51Q-'l'.D.: Topanga formation. 
0-1,685: Sycamore Canyon member, Puente for-

mation. 
1,685-2,800: Yorba member, Puente formation. 
2,8oo-3, 150: Soquel member, Puente formation. 
3,15Q-3,700±: La Vida member, Puente forma-

tion. 
3,700±: fault. 
3,700±-'l'.D.: Soquel member, Puente forma-
No data ... _-------------------------------------

Q-150±: Yorba member, Puente formation. 
150±-1, 750±: Soquel member, Puente forma-

tion. 
1,750±-1,950±: volcanic rocks. 
1,950±-2,600±: Topanga formation. 
2,600±-'l'.D.: Vaqueros and Sespe formations 
. undifferentiated. 
May have bottomed in granitic basement rocks. 
Q-520: Sycamore Canyon member, Puente for-

mation. 
52Q-1,650: Yorba member, Puente formation. 
1,65Q-1,900: Soquel member, Puente formation. 
1,90Q-2,400: La Vida member, Puente formation. 
2,40Q-'l'.D.: Topanga formation. · 
0-400±: Soquel member, Puente formation. 
400±-T.D.: La Vida member, Puente formation. 
Q-350±: Soquel member, Puente formation. 
350±-T.D.: La Vida member, Puente formation. 
1,530: tuff bed in La Vida member. 
Q-610±: Sycamore Canyon member, Puente 

formation. 
610±-1,675±: Yorba member, Puente formation. 
1,675±-1,900±: Soquel member, Puente forma

tion. 
1,900±-2,600±: La Vida member, Puente forma

tion. 
2,600±-T.D.: Topanga formation and older 

rocks. 
May have bottomed in Santiago formation. 

No data. ________________________ • ______________ _ 
0-?: alluvial deposits. 
?-950: La Habra formation. 
950-2,240: upper member, Fernando formation. 
2,240-3,638: lower member, Fernando formation. 
3,638-3,815: Sycamore Canyon member, Puente 

formation. 
3,815-T.D.: Yorba member, Puente formation. 
0-?: alluvial deposits. 
?-940: upper member, Fernando formation. 
940-2,350: lower member, Fernando formation. 
2,350-2,950: Sycamore Canyon member, Puente 

formation. 
2,950-5,150: Yorba member, Puente formation. 
5,150-T.D.: Soquel member, Puente formation. 
0-?: alluvial deposits. 
?-915: La Habra formation. 
915-2,370: upper member, Fernando formation. 
2,370-3,460: lower member, Fernando formation. 
3,460-4,007: Sycamore Canyon member, Puente 

formation. 
4,007-T.D.: Yorba member, Puente formation. 
0-T.D.: Soquel member, Puente formation ___ _ 

Initially produced 30,000 
barrels oil; abandoned in 
1950. Lower Mohnian 
Foraminifera in core from 
4,323-46. Sec structure 
section H-H' (pl. 4). 

Produced small amount of 
oil, abandoned 1950. 
Shows reported: 3,256-
3,263, 3,560-3,580, 3,708-
3,710, 3,750-3,783; 3,821-
3,849. 

Sec structure section E-E' 
(pl.4). Driller'slogon.ly. 

Live oil in cores from 2,150-
2,187; well never com
pleted: abandoned 1948. 
Crooked hole. See struc 
ture section 0-0' (pl.4). 

Also operated by Kosanke 
Oil Co. 

Initially produced about 
2,500 barrels oil. Shows 
reported in cores from 
1,005-1,027, 1,135-1,140, 
1,232-1,239, 1,667-1,669. 
Also operated by West
ern Gulf Oil Co. Aban
doned, 1941. Mohnian 
Foraminifera in cores, 
1,357-2,598. Lower Mob
nian guide, Rulimina 
uvigerinaformis in core, 
2,588-2,5\18. Driller's log 
only. 

Producer, 1956. East 
Coyote oil field. See 
structure section C-C' 
(pl. 3). 

See structure section D-D' 
(pl. 3). 

Converted to water well. 
Oil shows reported 624-
1,624. Sec well No. 35. 

No data·---------------------------------------- Shows reported: 265-1,492. 
No data _______________________ -- ___ -------------
No data _________ ----_---------------------------

0-1,695: Soquel member, Puente formation. 
1,G95-T.D.: La Vida member, Puente formation. 

No data ... _____________ -------------------------

0-1,830: Yorba member, Puente formation. 
1,830: Horseshoe Bend fault. 
1,830-'l'.D.: Topanga formation. 

0-200±: alluvial deposits. 
200±-930: La Vida member, Puente formation. 
930-T.D.: To Janga formation. 

Dips average 15° or less 
above 2,02\l, average 80° 
below. Driller's log only. 
Sec well No. 114. Shows 
reported: 1,700-1,720, 
2,009-2,029, 2,116-2,158; 
2,392-2,412. 

Upper Mohnian fish scales: 
1,401i-l ,518. Lower M oh
nian fish scales: 2,468-
2,832. Shows reported: 
1,100-1,150, 1,285-1,385, 
1,493-1,498, 1,636-1,638, 
2,676-2,683. 

Core from 1,997-2,011 lo
cally saturated with oil. 
Sec structure section 
0-0' (pl. 4). 
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TABLE 4.-Exploratory wells and selected oil-producing wells drilled in the eastern P1tente Hills area before June 80, 1958-Con. 
[Section numbers in parentheses indicate projected section. Elevations, depths, and distances in feet. T.D., total depth. All wells abandoned 

unless otherwise stated under "Remarks." Foraminifera determined by Patsy B. Smith, U.S. Geol. Survey] 

Operator Well 

Sec. 

Location 
Year Eleva

begun tion 
T.S. R.W. 

Total 
depth 

Geology Remarks 

--!---------·/--------/---------------1------------------1----------
90 Howe, C. D___________ Cree 1 and redrill_ _ 18 

91 _____ do ________________ Downs L_________ 31 

92 _____ do_________________ Wilcox 1 and (18) 
redrill. 

93 International Petro- L_________________ (17) 
leum Co. 

94 Jones, Everett_ ________ Banning L________ 17 
95 Kcck and HalL _______ Belyea L_________ 32 

96 Keel, A. L ____________ Keel L___________ (24) 
97 Kelmar Oil Co ________ Kelmar L_________ 16 
98 Kennedy Co __________ Vejar L___________ (26) 

99 Kesselman, Lyle ______ Dominguez L_____ (19) 

00 Kipp, George, Inc _____ Bannon L________ 32 

01 Lamona Oil Associa- Vizio L___________ (21) 
tion. 

02 Lee Drilling Co., Inc__ Eureka-Ruben (29) 
1-29. 

03 _____ do _________________ Lee L____________ 33 
04 Lee, W. y_____________ Core Hole L______ (21) 

05 _____ do_________________ Core Hole 2_______ (21) 

06 Les-Cal Co., and GreeningL_______ 27 
Wood, J. W. 

07 Mahala Oil and Gas 2------------------ 13 
Co. 

08 Marcell, Douglas _____ Puente Hills L___ 31 

09 May, Homer, and Co_ L----------------- 31 
10 McCain, A. E _________ Soquel L_________ 6 
11 Mercury Oil Co _______ L_________________ 32 

12 Metric Exploration Co. Gibson-A.U.W, L (30) 

13 Michelin, James_______ Abacherli L_______ 12 

114 _____ do. ________________ Borba L__________ 2 

115 _____ do _________________ ~cwcomb-Strong 12 
4. 

3 

2 

3 

2 

2 
2 

3 
3 
3 

2 

2 

2 
3 
2 

3 

3 

7 1957 

8 1950 

"7 1957 

8 1920 

9 1944 
8 1930 

9 1950 
9 1938 
9 1950 

8 1957 

8 1940 

8 1927 

7 1953 

8 1953 
8 1943 

8 1943 

8 1957 

8 1921 

8 1954 

8 1941 
8 1944 
8 1948 

8 1951 

8 1955 

8 1956 

8 1957 

650 3, 078 

1, 410 1, 730 

800 4, 489 

775 710 

605 2, 100 
1, 330 1, 120 

600 3, 238 
460 2, 505 
410 4, 790 

705 4, 485 

1, 275 869 

675 900 

605 1, 736 

1, 100 916 
695 1, 395 

750 3, 005 

680 2, 961 

1, 130 5, 080 

1, 425 5, 918 

1, 080 970 
900 1, 350 

1, 310 1, 273 

615 2, 606 

760 3, 239 

845 2, 550 

1, 018 2, 500 

0-T.D.: Sycamore Canyon member, Puente 
formation. 

No data _____________ ---------_------------------

0-1,350±: Sycamore Canyon member, Puente 
formation. 

1,350± Chino fault. 
1,350±-3,590: Sycamore Canyon member, 

Puente formation. 
3,590-T.D.: Yorba member, Puente formation. 
No data ________________________ -----------------

No data ________________________________________ _ 

Upper Mohnian Forami
niferaincore at 2,713-2,725 

Shows reported: 1,266-
1,666. 

See structure section H-H' 
(pl. 4). 

0-T.D.: Soquel member, Puente formation _____ Oil sands reported: 131-135, 

No data ________________________________________ _ 
No data ____________ ------ _____ ------- __________ _ 

565-592, 596-608, 665-732, 
1,021-1,032, 1,045-1,060. 

0-150: terrace deposits. See structure section F-F' 
150-450: upper member, Fernando formation. (Pl. 4). 
450-1,565: lower member, Fernando formation. 
1,565-3,308: Sycamore Canyon member, Puente 

formation. 
3,308-4,245: Yorba member, Puente formation. 
4,245-'l' .D.: Soquel member, Puente formation. 
0-1,740: Sycamore Canyon member, Puente Suspended, 1957. 

formation. 
1,740-3,215: Yorba member, Puente formation. 
3,215-'I'.D.: Soquel member, Puente formation. 
No data _________________________________________ Shows reported: 325, 645; 

oil sands cored at inter
vals between 706 and 869. 

No data _________________________________________ Drillers log only. 

0-?: alluvial deposits. 
?-1,380: Sycamore Canyon member, Puente for-

mation. . 
1,38Q-1~729: Yorba member, Puente formation. 

~~2~~~~~~~~:~-~i_t:~-~~~~~~~1~-~~~~~~------------
0-1,190: Yorba member, Puente formation. 
1,190-T.D.: Soquel member, Puente formation. 
Q-1,180: Yorba member, Puente formation. 
1,18Q-1,900±: Sequel member, Puente forma-

tion. 
1,900±-2,450: La Vida member, Puente forma

tion. 
2,45Q-'l'.D.: Top~nga formation. 
Q-1,095: Sycamore Canyon member, Puente 

formation. 
1,095-'l'.D.: Yorba member, Puente formation 
0-1,960: Sycamore Canyon member, Puente 

formation. 
1,960-3,050±: Yorba member; Puente formation. 
3,050±-3,300±: Soquel member, Puente forma

tion. 
3,300±-3,700±: La Vidamember, Puente forma

tion. 
3,700±-T.D.: Topanga formation and older 

rocks. 
May have bottomed in Santiago formation. 
Q-200±: Yorba member, Puente formation.-----
200±-2,380: Soquel member, Puente formation. 
2,380-4,120: La Vida member, Puente formation. 
3,190±-3,230±: Tuff bed(?). 
4,12Q-5,158: Topanga formation. 
5,158-5,800: Vaqueros and Sespe formations un-

differentiated. 
5,80Q-'I'.D.: Santiago(?) formation. 
No data _____________________________ -- __ ---- __ --
0-T.D.: Soquel member, Puente formation _____ _ _____ do. _______________________________________ _ 

o-T.D.: Yorba member, Puente formation _____ _ 

0-450: Sycamore Canyon member, Puente for-
mation. 

450-1,650: Yorba member, Puente formation. 
1.650: Chino fault. 
1,650-2,090: Sycamore Canyon member, Puente 

formation. 
2,09D-3,100±: Yorba member, Puente forma

tion. 
3,100±-T.D.: Soquel member, Puente forma

tion. 
0-540: Sycamore Canyon member, Puente for

mation. 
540-2,500±: Yorba member, Puente formation. 
2,500±-T.D.: Softuel member, Puente forma

tion. 
Probably bottomed in Chino fault zone. 
0-442: Sycamore Canyon member, Puente for-

mation. 
442-1,765±: Yorba member, Puente formation. 
1,76.5±: Chino fault(?). 
1,765±-2,130: Yorba member, Puente forma

tion. 
2,13Q-2~295: Soquel memberbPuente formation. 
2,295-'I .D.: La Vida mem er, Puente forma

tion. 

Idle, 1956. Lower or mid
dle Mohnian Foraminif
era 1,040 to 1,710. See 
structure section A-A' 
(pl. 3). 

Questionable determina
tions, based on driller's 
log. Shows reported at 
intervals below 1,654. 

Oil sands reported in cores 
from 1,22Q-1,387, 1,661-91. 
See structure sections A
A' and D-D' (pl.3). 

Shows reported at 762. 
Oil sand reported, 1,037-1048. 
Initially produced 6 barrels 

per day. Idle, 1956. 
Same surface location as 

well No.8. 
Discovery well, Mahala 

field. Initial production, 
i94 barrels oil per day, 
from 1,559-2,012. See 
structure section G-G' 
(pl. 4). 

See structure section A-A' 
(pl. 3). 
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GEOLOGY AND OIL RESOURCES, EASTERN PUENTE HILLS B49 

TABLE 4.-Exploratory wells and selected oil-prodttc'ing wells drilled in the eastern Pu.ente Hills area before June 30, 1958-Con. 
[Section numlJers In pnrentheses Indicate projected section. Elevations, depths, and distances In feet. T.D., total depth. All wells abandoned 

unless otherwise stated under "Remarks." Foraminifera determined by Patsy B. Smith, U.S. Geol. Survey] 

Well Remarks ----,----=---I Year Eleva-, Total 
begun tion depth 

Operator 
Location 

Geology 

Sec .. T. S. R. W. 
---·------1--------1--- ------------ ---1------------------1----------

116 Mid-Col Petroleum K-L _____________ _ 
Co. 117 Mid-Hich Drilling L ________________ _ 

Co., Inc. 
118 .Myers, H. H __________ Fuqua 1-----------

119 National Exploration Chino L----------
Co. 

120 Noco Holding Co______ Ranger t_ ________ _ 

121 Olinda Land Co _______ 2A _______________ _ 

122 ____ .do _______ ------____ 3 _________ ------- __ 
123 _____ do_________________ 5. ________________ _ 
124 ____ .do_________________ 20 •• ______________ _ 
125 Padre 011 Co__________ TufTrcc 1-19. _____ _ 

126 Patton 011 Co_________ Three Corners L •• 

127 Petroleum Co _________ Ncnno L----------
128 Pctrolcmn Develop- Bradford 1-BC ___ _ 

mont Co. 

129 Pet.rolcum Securities 
Co. 

130 Placentia Hichflcld 
Centml Oil Co. 

131 Pomoco, Inc. 
132 Pomona Oil Co. 

133 Prado Petroleum 
Corp. 

Kraemer L-----· 

L-----------------
1. ................ . 
1-----------------. 

LampL--·------· 

134 Pressel, Perry, and 'l'hornhill !_ _____ _ 

~l'ull. 

135 Puente Crude Oil Co__ L ________________ _ 
130 _____ do .•. ______________ 2. ________________ _ 
137 Puente Development Wilson L ________ _ 

Associates. 

138 Puente Oil Co._------ L ________________ _ 
139 Puente Petroleum Co. Jasper-Isaacson 1.. 

140 Quadrl Petroleum Co. ]_ ________________ _ 

141 H.anchcrs Oil Co ______ Page]_ __________ _ 
142 llldge Oil Co__________ !_ ________________ _ 
143 Higgins, JJ. B ________ ]_ ________________ _ 
144 Hob Hoy Oil Co_______ L-----------------
145 Rowley, F. lL -------- L-----------------

686-601 0-GB--5 

(24) 

(20) 

12 

31 

10 

8 
10 
17 
19 

(21) 

24 
(30) 

(25} 

(27) 

19 
(19) 

(31) 

(30) 

(31} 
(31) 
(24) 

5 
17 

22 
21 
6 

10 
11 

3 

3 

2 

3 

3 
3 
3 
3 

3 
3 

3 

2 
2 
2 

3 
2 

3 
3 
3 
3 
3 

8 

9 

9 
9 
9 
9 

8 

10 
9 

9 

9 

9 
8 

9 
9 

10 

9 
9 
7 
9 
8 

1944 

1933 

1950 

1920 

1923 

pre-
1910 
1900 
1911 
1918 
1951 

1957 

1912 
(?) 

1927 

1920 

1950 
1919 

1941 

1929 

1895 
1895 
1950 

? 
1949 

1925 

1948 
1920 
1927 
1904 
1912 

595 

405 

070 

1. 365 

557 

585 

520 
515 
405 
327 

710 

340 
287 

530 

300 

320 
1,100 

565 

830 

550 
600 
624 

749 
620 

1, 200 

495 
337 
507 
530 
820 

3, 906 No data·----------------------------------------

4, 500± No data·----------------------------------------

4,202 

2, 418 

2,150 

1. 462 

5,324 
3,000 
3,020 
7,050 

3, 151 

3, 471 
4, 750 

3, 578 

3,930 

4, 000 
5,169 

1, 732 

4, 535 

675 
2,135 
4, 049 

? 
3, 586 

4, 211 

455 
4, 785 

844 
2,000 
3,800 

0-1,530: Sycamore Canyon member, Puente for- See structure section F-F' 
mation. (Pl. 4). 

1,530-3,150: Yorba member, Puente formation. 
3,150-3,450: Soquel mcmhcr, Puente formation. 
3,450-4,080: La Vida member, Puente formation. 
4,080-'l' .D.: Topanga formation. · 
No data _________ . __ ... ---_---------.--.---------

No data·---------------------------------------- Siltstone with upper Moh
nian Foraminifera cored 
at 1,540. Also operated 
by Marker and Collier, 
H. and P. Oil Co. 

No data. __________ . _________ -------- ___________ _ 

No data _______ . _____________ ------- ____________ _ 
No data ... _________________ -------- _________ -- __ 
No data.----------------------------------------0-?: alluvial deposits ___________________________ _ 
?-1,330: La Habra formation. 
1,330-2,210: upper member, Fernando formation. 
2,210-4,215: lower member, Fernando forma-

tion. 
4,215-4,350: Sycamore Canyon member, Puente 

formation. 
4,350-6,760: Yorba member, Puente formation. 
6,760-'l'.D.: Soquel member, Puente formation. 
0-1,850: Soquel member, Puente formation. 
1,850-2,020: volcanic rocks. 
2,020-2,430: Topanga formation. 
2,430-3,000±: Vaqueros and Sespc formations 

undifTcrcn tinted. 
3,000±-'l'.D.: granitic basement rocks. 
No data ... ____________ ----_----_---------.------
Q-?: alluvial deposits. 
?-1, 250: La Habra formation. 
1,25Q-?: unnamed lower Pleistocene(?} rocks. 
?-2,!i10: upper menbcr Fernando formation. 
2,510-4,000: lower menbcr, Fernando formation. 
4,000-4,240: Sycamore Canyon member, Puente 

formation. 
4,24Q-T. D.: Yorba member, Puente formation. 
No data ... ----------------------------·- .... 

No data ... --------·-----------------·------· .. 

No clata ___ .-- --------- .. --- ---·- -··· -···.---
0-1, 100±: Yorba member, Puente formation. 
1,100±-2,720±: Soquel member, Puente forma-

tion. 
2,720±-3,300±: La Vida member, Puente forma-

tion. 
3,300±-3,500±: volcanic rocks(?). 
3,500±-4,140±: Topanga formation. 
4,140±-T. D.: Vaqueros and Sespc formations 

undiffercntrated. May have bottomed in 
granitic basement rocks. 

No data ________ ---------------------------------

0-700±: Soquel member, Puente formation. 
700±-4,100: La Vida member, Puente formation. 
1,825±: tufT bed in La Vida member. 
4,100-'l'.D.: Diamond Bar sand, Topanga forma-

tion. 
No data_----------------------------------------
No data. __________ . ____ . ___ ----- ___ ------------. 
0-450±: Soquel member, Puente formation. 
450±-T.D.: La Vida member, Puente forma-

tion. 
1, 375-1,385±: tufT bed in La Vida member. 

No data·----------------------------------------
0-365: Scquol member, Puente formation. 
365-3,100±: La Vida member, Puente formation. 
1,430±: tuff bed in La Vida member. 
3,100±-T.D.: Diamond Bar sand, Topanga for-

mation. 
0-700±: Soquel member, Puente formation. 
700±-3,332: La Vida member, Puente formation. 
3,332-3,849: diabase intrusive rocks. 
3,849-4,022: La Vida member, Puente formation. 
4,002-4,086: diabase intrusive rocks. 
4,086-'J'.D.: La Vida member, Puente formation. 
No data ___ --------------------------------------.No data ... ____________________________ ----.-----
No data _______ ._._. _________________ -----------. 
No data ... ---------------------------------.-----
0-1,700±: Sycamore Canyon member, Puente 

formation. 
1,700±-2,900±: Yorba member, Puente forma

tion. 
2,900±-3,400±: Soquel member, Puente forma

tion. 
3,400±-T.D.: La Vida member, Puente forma

tion. 

Dry hole, East Coyote oil 
field. Sec structure sec
tion 13-B'. (pl. 3). 

Suspended, 1958. 

Qucstlon:lble data. 

DrillcrR log only. Sec 
structure section E-E' 
(pl. 4). 

Siltstone with Delmontian 
Foraminifera cored at 
1,480-1,484. Shows re
portert at 1,478-1,480. 

Also operated by G. F. 
Beard. Sec structure 
sections A-A', ll-B' 
(pl. 3). 

Also operated by Perma
Stonc Pacific Co. as 
Wilson-Carrillo 1. Sus
pended, 1950. See struc
ture section A-A' (pl. 3). 

See structure section D-B' 
(pl. 3). 

Oil sands reported at inter
vals 108-491, 1,533-1,713, 
3,119-3,136. Shows re
ported at intervals 706-
805, 1,066-1,303,2,205-2,208 
3,554-3,568, 4,02:.!-4,040. 

Driller's log only. Also 
operated by Clampitt
Moss, and Garrett and 
Watson. 



B50 GEOLOGY OF THE EASTERN LOS ANGELES BASIN, SOUTHERN CALIFORNIA 

TABLE 4.-Exploratory wells and selected oil-prodtwing wells drilled in the easte1·n Pttente Hills a1·ea beto1·e Ju:ne 30, 1958-Con. 
[Section numbers in parentheses indicate projected section. Elevations, depths, and distances in feet. T.D., total depth. All wells abandoned 

unless otherwise stated under "Remarks." Foraminifera determined by Patsy B. Smith, U.S. Geol. Survey] 

Location 
Well Remarks Operator ---------! Year Eleva- Total 

begun tion depth 
Sec. '.r. S. R. W. 

Geology 

------------1--------1--- ---------------1------------------1-----------
146 Scoggins and Long ____ T-L _____________ _ 
147 Scott, L. H., Co., Inc __ Scott-Chino L ___ _ 

148 _____ do_________________ Scott-Chino 2 ____ _ 

149 _____ do _________________ Scott-Chino 3 ____ _ 
150 _____ do.________________ Scott 4 ___________ _ 

151 _____ do _________________ Scott 5 ___________ _ 

152 _____ do _________________ Scott 6 ___________ _ 

153 _____ do _________________ Scott 7 ___________ _ 

154 _____ do _________________ W.P.S. L_ _______ _ 

155 Scott, L. H., Hen- Langstaff!_ ______ _ 
drickson, John. 

56 Selegna Petroleum Abacherli 3 _______ _ 
Corp. 

157 Shell Oil Co·-------c-- Bartholomac 
22-22. 

58 _____ do _________________ ColumbiaFee4-L 

159 _____ do_________________ Cuff L.----------

160 ..... do_________________ Domctal !_ _______ _ 

161 _____ do _________________ Domctal2 ________ _ 

(24) 
(30) 

(25) 

(30) 
1 

18 

35 

18 

24 

13 

12 

22 

(29) 

(19) 

(19) 

·2 
3 

3 

2 

3 

3 

3 

8 

7 
8 

8 

8 

9 

9 

1945 
1955 

1955 

1955 
1955 

1956 

1956 

1957 

1957 

1958 

1937 

1953 

1937 

1938 

1956 

1957 

575 
578 

582 

568 
690 

960 

910 

680 

955 

1,025 

800 

3, 010 
2,030 

2, 425 

1, 657 
4, 173 

3,550 

3, 846 

5, 416 

3, 720 

4, 518 

3,136 

1,170 4,022 

525 8, 021 

294 3, 000 

600 5, 000 

695 4, 208 

No data ___________ ------ ____ ---------------- ___ _ 
0-?: alluvial deposits. 
?-1,223: Sycamore Canyon member, Puente 

formation. 
1,223-1,855: Yorba member, Puente formation. 
1,855-'l'.D.: granitic basement rocks. 
0-'t: alluvial deposits. 
?-1,500: Sycamore Canyon member, Puente for-

mation. 
1,500-2,419: Yorba member, Puente formation. 
2,419-T.D.: granitic basement rocks. 
Top granitic basement rocks at 1,650"-----------
0-1,380: Sycamore Canyon member, Puente for-

mation. 
1,380-3,100±: Yorba member, Puente formation. 
3,100±-3,550: Soquel member, Puente formation. 
3,550-4,130: La Vida member, Puente formation. 
4,130-T.D.: Topanga formation. 
0-1,560: Sycamore Canyon member, Puente 

formation. 
1,560-2,495: Yorba member, Puente formation. 
2,495-2,640: Soquel member, Puente formation. 
2,64Q-T.D.: La Vida member, Puente formation. 
0-2,225: Sycamore Canyon member, Puente 

formation. 
2,225-3,300±: Yorba member, Puente formation. 
3,300±: Chino fault. 
3,300±-T.D.: Sycamore Canyon member, 

Puente formation. 
0-1,212: Sycamore Canyon member, Puente 

formation. 
1,212-2,430: Yorba member, Puente formation. 
2,430-2,560: Soquel member, Puente formation. 
2,560-3,160: La Vida member, Puente formation. 
3,160: Chino fault. 
3,160-3,580: Sycamore Canyon member, Puente 

formation. 
3,580-5,150: Yorba member, Puente formation. 
5,150-5,270: Soquel member, Puen tc formation. 
5,270-T.D .: La Vida member, Puente formation. 
0-2,490: Sycamore Canyon member, Puente 

formation. 
2,49()-3,575: Yorba member, Puente formation. 

3,575-T.n.: Soquel member, Puente formation. 
0-1,790: Sycamore Canyon member, Puente. 
formation. 

1,790-2,810: Yorba member, Puente formation. 
2,810-3,002: Soquel member, Puente formation. 
3,002-4,340: La Vida member, Puente formation. 
4,340-'l'.D.: Topanga formation. 
0-750±: Sycamore Canyon member, Puente 

formation. 
750±1,700±: Yorba member, Puente formation. 
1,700±-1,840: Soquel member, Puente formation. 
1,840-2,380: La Vida member, Puente formation. 
2,380-T.D.: Topanga formation and older rocks. 
May have bottomed in Santiago formation. 

0-300±: Soquel member, Puente formation. 
300±-3,570: La Vida member, Puente formation. 
1,900±: fault in La Vida member. 
3,57()-T.D.: Diamond Bar sand, Topanga for

mation. 

0-860: Soquel member, Puente formation. 
860-1,900: La Vida member, Puente formation. 
1,900: north trace, Whittier fault. 
1,900-3,595: Sycamore Canyon member, Puente 

formation. 
3,595-6,810: Yorba member, Puente formation. 
6,810-: south trace, Whittier fault. 
6,810-7,580:· Soquel member, Puente formation. 
7,580-T.D.: La Vida member, Puente formation. 

0-200±: alluvial deposits. 
200±-840: La Habra formation. 
840-1,210±: unnamed lower Pleistocene(?) rocks. 
1,210±-1,970: upper member, Fernando forma-

tion. 
1,970-'.r. D.: lower member, Fernando formation. 

0-1,850±: Sycamore Canyon member, Puente 
formation. 

1,850±: fault zone. 
1,850±-2,500: Yorba mcmhcr, Puente formation. 
2,500-'.r.D.: Soquel member, Puente formation. 

G-2,270: Sycamore Canyon member, Puente 
formation. 

2. 270: Fault. 
2,270-3,360: Soquel member, Puente formation. 
3,36()-T.D.: Yorba member, Puente formation. 

Sec structure section A-A' 
(pl. 3). 

Suspended, 1955. 
Initially produced 80 bar

rels per day of oil, rapidly 
declined to subcommcr
cial level. See structure 
section F-F' (pl. 4). 

Idle, 1958. 

Upper Mohnian or Dcl
montian Foraminifera at 
3,275; Dclmontian at 
3,310; Upper Mohnian at 
4,645. Sec structure sec
tion H-H' (pl. 4). 

See structure section li -II' 
(pl. 4). 

Upper Miocene Foram
inifera in core from 
3, 711-3,725. 

Drillers log only. 

See structure section C-C 
(pl. 3). 

Dry hole, Brca-Olinda oil 
field. 

Dry hole, Richfield oil 
field. 

Discovery well, Espcranza 
oil field. Produces oil 
from 2,510-2,660. Dot
tomcd1,100 ft. N. 10° E. 
at4,155subsca level. Sec 
structure section F-F' 
(pl. 4). 

Proclucin~ well, Espcranza 
oil field, from 2,GG8-3,42ti. 
not.tomed 1,700 ft. north 
at 2,858 subscalcvcl. 0-
1,400: Dclmontian Fo
raminifera. 3,4()0-'l'.D.: 
Upper l\1ohnian Foram
inifera. Sec structure 
section F-F' (pl. 4). 

, 



~. 

GEOLOGY AND OIL RESOURCES, EASTERN PUENTE HILLS B51 
TABLE 4.-Empioratory ·weZZs ana selected oil-producing weZZs ariZZea in the eastern Puente Hills area before June 90, 1958-Con. 
[Section numbers ln parentheses Indicate projected section. Elevations, depths, and distances in feet. T.D., total depth. .All wells abandoned 

unless otherwise stated under "Remarks." Foraminifera determined by Patsy B. Smith, U.S. Geol. Survey] 

Location 
Well Remarks 1--...,.------1 Year Eleva- Total 

begun tion depth 
Sec. T. S. R. W. 

Operator Geology 

--1---------·1--------1--- ---------------1------------------1----------
162 Shell Oil Oo ______ . ____ Domctal3.________ (19) 

163 _____ do_________________ Dominguez (30) 
Yorba Unit 1. 

164 _____ do_________________ DuBois L________ 22 
165 _____ do _________________ Hemphill!________ 30 

166 _____ do _________________ Herriman!_______ 22 
167 _____ do _________________ Keeler Oomm. L. 6 

168 _____ do _________________ Kiker L---------- 21 
169 _____ do _________________ Mcnchcgo 1-A____ (36) 

170 _____ do_________________ Mcnchego 12 _____ _ 

71 _____ do_________________ Olinda Fee One-20. 

72 _____ do_________________ Olinda Fcc One-
100. 

9 

9 

3 

3 

3 
3 

3 
3 

3 
2 

3 

3 

8 1957 

8 1955 

9 1938 
9 1938 

9 1938 
9 1953 

9 1938 
10 1925 

10 1952 

9 1903 

9 1952 

730 3, 485 

500 4, 682 

430 1, 975 
306 3,101 

420 2, 653 
910 8,104 

335 3,023 
590 2, 715 

550 10,013 

595 1, 507 

530 5,828 

_____ do _________________ Olinda Fee One-. ------ ------ ------ ------ -------- 5, 055 
100, redrill. 

73 _____ do_________________ Olinda Fee Four 
1-16. 

74 _____ do_________________ Olinda Fcc Four 
25-14. 

75 _____ do_________________ Olinda Fcc Four 
42-16. 

76 _____ do_________________ Olinda Fcc Four 
55-16. 

77 _____ do_________________ Olinda Fcc Four 
56-14. 

16 

14 

16 

16 

14 

78 _____ do_________________ Olinda Fee Four 15 
58-15. 79 _____ do _________________ O.L.O."C" ------- 9 

80 _____ do _________________ O.L.C."H"------- 16 
81 _____ do_________________ Puente Core Bole (18) 

4. 

82 _____ do_________________ Puente Core Hole (25) 
5. 

3 

3 

3 

3 

3 

3 
3 
2 

9 ? 54.0 ? 

9 1955 880 7, 304 

9 1942 690 4, 002 

9 1942 640 3, 616 

9 1955 1, 010 7, 603 

9 1943 

9 ? 
9 1937 
8 1951 

8 1951 

550 2,520 

430 ? 
610 2. 957 
880 3, 052 

490 2, 002 

o-780±: Yorba member, Puente formation. 
780±: fault. 
780±-2,000±: Sycamore Canyon member, 

Puente formation. 
2,000±-2 925: Yorba member, Puente formation. 
2,925-T.D.: Soquel member, Puente formation. 
Q-1,080±: Sycamore Canyon member, Puente 

formation. 
1,080±-4,065: severely faulted sequenre of Yorba 

and Soquel members, Puente formation. 
4,065-T.D.: La Vida member, Puente formation. No data _______ ------ ____ ----- __________________ _ 
o-?: alluvial deposits. 
?-1,220±: La Habra formation. 
1,220±-1,800(?): unnamed lower Pleistocene(?) 

rocks. 
1,800(?)-2,505: upper member, Fernando forma-

tion. 
2,505-T .D.: lower member, Fernando formation. No data .. __________________________________ -----
o-1, 745: La Vida member{ Puente formation. 
1,17Q-80: tuff bed in La V da member. 
1,745-2,480: diabase intrusive rocks. 
2,48o-2,940: La Vida member, Puente formation. 
2,940-3,165: diabase intrusive rocks. 
3,165-3,700±: Diamond Bar sand, Topanga for-

mation. 
3,700±: north traoo, Whittier fault. 
3,700±-4,000: diabase intrusive rocks. 
4,000-4,300: La Vida member, Puente formation. 
4,30Q-5,050±: Diamond Bar sand, Topanga for-

mation. 
5,050±-5,360±: volcanic rocks. 
5,360±-6,665: Topanga formation. 
6,665: central trace, Whittier fault. 

~~ntra~~~-=~~~~~~-~~~~~~~~~----------------
o-475: La Vida member, Puente formation. 
475-800±: d.abase intrusive rocks. 
800±-2,086: La Vida member, Puente formation. 
2,086-2 400: diabase intrusive rocks. 
2,406-T.D.: La Vida member, Puente formaton. 
o-660: La Vida member, Puente formation. 
660-1,410: diabase intrusive rocks. 
1,41Q-2,470: La Vida member, Puente formation. 
2,47u-2,630: diabase intrusive rocks. 
2,630: north traoo, Whittier fault. 
2,63o-3,640: Soquel member, Puente formation. 
3,640: central traoo Whittier fault. 
3,640-4,600±: La Vida member, Puente forma-

tion. 
4,600±-4,750: diabase intrusive rocks. 
4,75o-6,415: Diamond Bar sandstone, Topanga 

formation. 
6,4l.'Hi 600: south trace, Whittier fault. 
6 60Q-T.D.: Soquel member, Puente formation. 
No data _______________ ----------------- __ -------

Q-200±: La Vida member, Puente formation. 
200±: north trace, Whittier fault. 
200±-3,250: Sycamore Canyon member, Puente 

formation. 
3,250: south trace, Whittier fault. 
3,25o-T.D.: Soquel member, Puente formation. 
2,23Q-3,990±: Sycamore Canyon member, 

Puente formation. 
3,990±: north trace Wittier fault. 
3,990±-T .D.: Diamond Bar sand, Topanga 

formation. 
No data ___________________ ------------------ ___ _ 

Q-4,030: Sycamore Canyon member, Puente 
formation, repeated by faulting. 

4,03Q-!h400: Yorba member, Puente formation. 
6,40Q-T.D.: Soquel member, Puente formation. 
0-1,600: lower member, Fernando formation. 
1,60Q-2,950: Sycamore Canyon member, Puente 

formation. 

~~~~fa~~~-~~~~-~~~~~~r:_:_~~~~~-~o_r_~-~t!~~·--
0-4,200 Sycamore Canyon member, Puente for

mation, repeated by faulting. 
4,20o-7 340: Yorba member, Puente formation. 
7,340-T.D.: Soquel member, Puente formation. 

No data ________ --------- ______________ ------ ___ _ 

No data _______________________ -------- ____ ---- __ · 
No data ______ -------- _____ ------ ____ ------ _____ _ 
0-1,540: Soquel memberkPuentc formation. 
1,540-1,660: volcanic roc ·s. 
1,660-2,300: Topanga formation. 
2,300-2,934: Vaqueros and Sespe formations un-

differentiated. 
2,9:34-T .D.: granitic basement rocks. 
0-1,690: Soquel member, Puente formation. 
1,690-T.D.: La Vidia member, Puente formation. 

83 _____ qo _________________ Stern 1-A_________ (23) 3 9 1939 565 1,670 0-T.D.:lowcrmembcr, Puente formation ______ _ 

Producing well; Esperanza 
oil field, from 2,937-3,319. 
Bottomed 1,116 ft. south 
at 2,320 subsealevel. See 
structure section F-F' 
(pl. 4). 

Hole directed westerly 
below 4,145. Oil sand 
cored 3,247-3,264. 

Directed northerly below 
7{400. See structure sec
t on C-C' (pl. 3). 

Initially small Produoor: 
abandoned in 1953. Pro
duced from 6, 495-i,415. 
See structure section 
B-B' (pl. 3). 

Dry hole, Brea-Olinda oil 
field. 

Directed northerly below 
31200. See structure sec
twn D-D' (pl. 3). 

RedriUed and directed 
northerly below 2,230. 

Whipstock at 4,020, faced 
S. 83° E; at 5,912, faced 
N. 79° W. 

See structure section D-D' 
(pl. 3). 

Initially a small Producer, 
abandoned in 1956. 

Upper Miocene Foraminif
era Q-700. Continuous 
cores. See structure sec 
tion E-E' (pl. 4). 

Suspended, 1951. See 
structure section ll-H' 

(pl. 4). 



B52 GEOLOGY OF THE EASTERN LOS ANGELES BASIN, SOUTHERN CALIFORNIA 

TABLE 4.-Ea:ploratory wells and selected oil-producing wells drilled in the eastern Puente Hills area before June 30, 1958-0on. 
[Section numbers in parentheses indicate projected section. Elevations, depths, and distances in feet. T.D., total depth. All wells abandoned 

unless otherwise stated under "Remarks." Foraminifera determined by Patsy B. Smith, U.S. Geol. Survey] 

0 z 
0. co 
~ 

84 

85 

86 

87 

88 
89 
90 

91 

92 

93 

94 
95 
96 

97 

98 
99 
00 

01 

20 
20 

2 
3 

20 
20 

20 

20 

20 

20 

21 

4 
5 

6 

7 

8 

9 

0 

21 1 

Operator Well 

Shell Oil Co ___________ Wright .73-18 ______ 

____ .do _______ ---- ______ Yorba 2 ___________ 

Sherman, J. W -------- 1 __ - ---------------

Skylark Manufactur- Howe L __________ 
ing Co., Inc. 

Smith, S. V __ --------- Lloyd L __________ 
Soquel Canyon Oil Co. !_ _______ ----------
South Basin Oil Co ____ 103.---------------

Southern California Marcell-Downs L. 
Petroleum Corp. 

Southern Counties !_ _____________ ----

Petroleum Drilling 
Co. 

Standard Oil Co _______ Ames L-----------

____ .do. ________________ Kraemer 1-15 _____ 
____ .do _________________ Kraemer 1-15-A ... ____ .do. ________________ Lemke Trustee L _ 

____ .do. ________________ Loftus and 
O'Brien 1. 

__ --.do. ______ -r ________ Vejar L ___________ 
____ .do ____________ --- __ Vejar1-A _________ 
__ --.do .. _________ ------ Wagner Comm. L 

_____ do ___________ ------ Y.L. W.O. L_ _____ 

Stanlite Oil Co ________ H.P.W. L--------
Stella, E. F., Trustee __ Kraemer-Backs 2 .. 

____ .do _________________ Pellissier L _ ------
Stella, E. F ------------ Stella-Grant L ____ 

Stewart, I. M _________ !_ ___ --------------

Tehama Petroleum Kraemer-Backs L_ 
Corp. Texas Co ______________ Carillo 'Ranch 

(NCT-1) 1. 

____ .do. ___ ------------ Dominguez L _____ 

_____ do. _________ ------ Travis L __________ 

_____ do ____ ------------ Travis 2-----------

Location 
Year Eleva-
begun tion 

Sec. T.S. R.W. 
---------

18 3 8 1953 1, 300 

24 3 9 1958 775 

33 2 8 1929 970 

22 3 9 1945 495 

19 3 9 1955 311 
10 3 9 1900 775 

(24) 3 9 1942 545 

31 2 8 1951 1, 275 

(22) 2 8 1938 612 

19 3 9 1953 333 

(25) 3 9 1922 470 
(25) 3 9 1922 475 
20 3 9 1952 348 

(30) 3 9 1921 286 

(26) 3 9 1919 430 
(26) 3 9 1920 435· 
29 3 9 1953 302 

(27) 3 9 1927 375 

20 3 9 1957 355 
33 2 8 1936 850 

4 3 8 1937 1,180 
32 2 8 1938 1, 215 

-
(29) 3 7 1956 625 

33 2 8 1935 955 

(30) 3 8 1953 375 

(19) 3 8 1953 535 

(30) 3 8 1953 500 

(30) 3 8 1953 555 

Total Geology Remarks 
depth 

5, 541 0-370: Soquel member, Puente formation. Sec structure section F-F 
37Q-2, 185: La Vida member, Puente formation. (pl. 4). 
2,185: fault. 
2,185-4,732: Topanga formation. 
4,732-~218: diabase intrusive rocks. 
5,218- .D.: Topanga formation. 

3,073 No data ______________________ ----- __ ----- _______ Dry hole, Esperanza 0 
field. 

il 

830 0-800±: Yorba member, Puente formation. 
800±-T .D.: Soquel member, Puente formation. 

4,340 No data _________________________________________ 

1,100± No data _________________________________________ 

1,250 No data _______ ------------------------------ ____ 
4, 775 0-?: lower member, Fernando formation. Core description only. 

?-2,979: Sycamore Canyon member, Puente for-
mation. 

2, 979--4. 600±: Yorba member, Puente formation. 
4, 600±-T .D.: Soquel member, Puente formation. 

1, 810 No data _____ -------------- __________ ------------ Shows reported: 299-32 
814-898; 1, 390; 1, 483. 

2,833 No data _________________ ------------------------ Driller's log reports tw 0 
buried trees at 380 feet 

4,390 o-?: alluvial deposits,. 
?-1, 120: La Habra formation. 
1,12Q-2,365: upper member, Fernando forma-

tion. 
2;365-3,740: lowermember, Fernando formation. 
3,740-4,015: Sycamore Canyon member, Puente 

formation. 

1,830 
4,015-T.D.: Yorba member, Puente formation. 
No data _____________ ------------------.----------

5, 247 No data ___ -------------------- ____ ---------- ____ 
6, 500 0-?: alluvial deposits. See structure section C-C 

?-1,040: La Habra formation. (pl. 3). 
1,04Q-2,040: upper member, Fernando forma-

tion. 
2,04o-3,485: lower member, Fernando formation. 
3,485-3,741\: Sycamore Canyon member, Puente 

formation. ' 
3,745-5,114: Yorba member, Puente formation. 
5,114-T.D.: Soquel member, Puente formation. 

5.097 No data ______________ --------- ________ ----------

2, 615 No data _______________ --------------------------
5,153 No data ____ ------------------ _________ ----------
2,501 o-?: alluvial deposits. Dry hole, Richfield oi 

?-875: La Habra formation. field. 
875-2,000: upper member, Fernando formation. 
2,000-T.D.: lower member, Fernando formation. 

Do. 5,933 Q-2,975: alluvial deposits, La Habra formation, 
Fernando formation. 

2,975-4,105: Sycamore Canyon member, Puente 
formation. 

4,105-5,380: Yorba member, Puente formation. 
5,380-T.D.: Soquel member, Puente formation. 

2,592 No data _________________ ------------ ____________ 
5,231 0-215±: Yorba member, Puente formation. Shows reported 2,80Q-2,805 

215±-1,600±: Soquel member, Puente formation. 2,882-2,885. "Granite" 
1,600±-2,750±: La Vida member, Puente forma- cored at 5,228. See struc-

tion. ture section A-A' (pl. 3). 
2,750±-3,835: Topanga formation. 
3,835-4,400: Vaqueros and Sespe formations, un-

differentiated. 
4,40G-5,228: Santiago(?) formation. 
5,228-5,231: granitic basement rocks. 

3,316 No data ____________ ------ _______________________ 
2,420 Q-1,850±: Soquel member, Puente formation. Shows reported 975-1,120, 

1,850±-T.D.: La Vida member, Puente forma- 1,174-1,190, 2,07Q-2,072. 
tion. 

2,000 o-2,000(?): Vaqueros and Sespe formations, un-
differentiated. 

May have bottomed in Santiago formation. 
3,000 No data _______ ----------------------------.---· __ 

Forami-4, 507 0-?: alluvial deposits. Upper Mohnian 
?-1,535: Sycamore Canyon member, Puente nifera in cores, 2,5oo-

formation. 3,840; lower Mohnian 
1, 535-2,950: Yorba member, Puente formation. Foraminifera, 3,84o-3,860. 
2,9.<;()-3,535: Soquel member, Puente formation. See structure section U-G' 
3,535-~050: La Vida member, Puente formation. (pl. 4). 
4,050- .D.: Topanga formation. 

See structure section F-F' 4,671 0-?: alluvial deposits. 
?-3,155: Sycamore Canyon member, Puente (pl. 4). 

formation. 
3,155-4,365: Yorba member, Puente formation. 
4,365-'l'.D.: Soquel member, Puente formation. 

Initially subcommercial 4,827 0-460: Sycamore Canyon member, Puente for- a 
mation. producer. Oil sand in 

46Q-2,435: Yorba member, Puente formation. cores: 3,052-3,072, 3,072-
2,435-3,200: Soquel member, Puente formation. 3,161, 3,327-3,332. 
3,200i710: La Vida member, Puente formation. 
4,710- .D.: Topanga formation., 

3, 621 0-780: Sycamore Canyon member, Puente for-
mation. 

780-2,970: Yorba member, Puente formation. 
2,97Q-T.D.: Soquel member, Puente formation. 

,'"' 

., 
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GEOLOGY AND OIL RESOURCES, EASTERN PUENTE HILLS B53 
TABLE 4.-Ewploratory wells and selected oil-producing weUs drilled in the eastern Puente Hills area before June SO, 1958-Con. 
[Section numbers In parentheses Indicate projected section. Elevations, depths, and distances ln feet. T.D., total depth. All wells abandoned 

unless otherwise stilted under "Remarks." Foraminifera determined by Patsy B. Smith, U.S. Geol. Survey] 

Operator Well 
Location 

1---:---~--l Year Eleva
begun tion 

Sec. T. S. R. W. 

Total 
depth 

Geology Remarks 

--1---------1·-------11---------------1------------------1:----------
12 Tidewater Oil Co _____ Abacherli L _____ _ 

213 _____ do _______________ :_ Bryant Ranch L. 

214 _____ do_________________ Bryant Ranch 2 ... 

215 _____ do_________________ Placentia Comm. 
12-1. 

21G Tompkins, E. A., Co.. Abacherll 2 _______ _ 

217 'Tonner Oil Co _________ Swain L _________ _ 
218 Trader's Oil Co _______ Wagner L--------
219 Union Oil Co __________ Chapman29 _____ _ 

20 _____ dO--------·------- Del Giorgio 
Unit I. 

221 _____ do _________________ Gaines 1.---------

222 _____ do ________________ Graham-Loftus L. 

223 _____ do _________________ Graham-Loftus 35. 

12 

(21) 

(27) 

(30) 

12 

27 
29 

(29) 

15 

10 

18 

18 

3 

3 

3 

2 
3 
3 

3 

3 

3 

3 

8 

8 

8 

9 

82 

9 
9 
9 

9 

9 

9 

9 

1949 

1953 

1954 

1947 

1936 

1924 
1937 
1936 

1953 

1948 

1930 

1915 

1, 130 4, 977 

1,180 5, 913 

980 6, 285 

266 6,344 

730 2, 233 

R35 2, 125 
302 4, 771 
290 10,496 

700 8.1211 

845 n, 231 

358 9, 248 

380 4,180 

0-1,963: Sycamore Canyon member, Puente 
formation. 

1,963-2,900: Yorba member, Puente formation. 
2,960-3,165: Soquel member, Puente formation. 
3,165-3,574: La Vida member, Puente formation. 
3,574-3,820: Topanga formation. 
3,82Q-4,210: Vaqueros and Sespe formations, un-

differentiated. 
4,210-T.D.: Santiago(?) formation. 
0-1,140: Yorba member, Puente formation. 
1,140-1,800: Soquel member, Puente formation. 
1,800-2,300±: La VIda member, Puente forma-

tion. 
2,300±: fault. 
2,300±-2,780: Yorba member, Puente formation. 
2,780-3,200±: Soquel member, Puente forma-

tion. 
3,200±-3,950: La Vida member, Puente forma

tion. 
3,950±: fault. 
3,950±-4,250: Soquel member, Puente forma-

tion. 
4,25Q-4,750: La Vida member, Puente formation. 
4,750: Bryant fault. 
4,750-T.D.: Topanga formation. 
0-2,570: Yorba member, Puente formation. 
2,570-2,850±: Soquel member, Puente forma-

tion. 
2,850±: fault. 
2,850±-3,600: Yorba member, Puente forma

tion. 
3,600-5,635: Soquel member, Puente formation; 

steep dips, greatly faulted. 
5,635-6,000±: La Vida member, Puente forma-

tion. 
6,000± :fault. 
6,000±-T.D.: Topanga formation. 
0-?: alluvial deposits. 

?-890: La Habra formation 
980-1,735: unnamed lower Pleistocene(?) rocks. 
1,735-2,710: upper member, Fernando forma

tion. 
2,71Q-4,615: lower member, Fernando forma

tion. 
4,615-4,740: Sycamore Canyon member, Puente 

formation. 
4,740-6,258: Yorba member, Puente formation. 
6,258-T.D.: Soquel member, Puente formation. 
0-600±: Sycamore Canyon member, Puente 

formation. 
600±-1,615±: Yorba member, Puente forma

tion 
1,615±-2,050±: Soquel member, Puente for

mation.· 
2,050±: Chino(?) fault. 
2,050±-T.D.: Sycamore Canyon member, 

Puente formation. 

No data ______________ ------- ____ ----------------
No data ___________ ------ ____ ---------------- ___ _ 
0-?: alluvial deposits. 
?-1,008: La Habra formation. 
1,008-1,888: upper member, Fernando forma

tion. 
1,888-2,600: lower member, Fernando formation. 
2,600-2,783: Sycamore Canyon member, Puente 

formations. 
2,783-3,925: Yorba member, Puente formation. 
3,921H>,820: Soquel member, Puente formation. 
6,820-7,910: La Vida member, Puente formation. 
7,910-8,140: Volcanic rocks. 
8,140-9 128: Topanga formation. 
9,128-T.D.: Vaqueros and Sespe formations un-

differentiated. 
0-2,000±: La Vida member, Puente formation. 
2,000±: fault. 
2,000±-3,730: Sycamore ·Canyon member, 

Puente formation. 
3,730-6,860±: Yorba member, Puente formation. 
6,860±-T.D.: Soquel member, Puente forma-

tion. 
0-2,800: La Vida member, Puente formation. 
1,130-1,140: tuff bed. 
2,800-3,363: Diamond Bar sand, Topanga for

mation. 
3,363-3,915: diabase intrusive rocks. 
3,915-5,860: Diamond Bar ·sand, Topanga for-

mation. 
5,860-6,040: volcanic rocks. 
6,040-T.D.: Topanga formation. 
0-'?: alluvial deposits. 
?-750±: La Habra formation. 
750±-1,750: upper member, Fernando forma

mation. 
1, 750-3,500: lower member, Fernando formation. 
3,500-3,660: Sycamore Canyon member, Puente 

formation. 
3,660-6,820: Yorba member, Puente formation. 
6,820-T.D.: Soquel member, Puente formation. 
No data ___________ ------------------------------

Shows reported 2,657-2,667, 
2,686-2,691' 2,856-2,866, 
2,936-2,946, 2,976-2,996, 
3,139-3,142, 3,152-3,162, 
3,202-3,211' 3,576-3,607' 
3,628-3,633. See struc
ture section G-G' (pl. 4). 

Upper Mohnian Forami
nifera, 992-1,752. Lower 
Mohnian Foraminifera, 
1,895-2,216. See struc
ture section G-G' (pl. 4). 

Delmontian Foraminifera, 
0-1,418; Upper Mobnian 
Foraminifera, 1,542-2,949 
lower· Mobnian Forami
nifera, 5,690-5,697. Oil 
sands and shows reported 
1,542-1,619, 1,882-1,896, 
3,077, 5,286-5,296, 5,584-
5,592, 5,986-5,998, 6,203-
6,215, 6,27Q-6,277. 

See structure section B
B' (pl. 3). 

Poor data, doubtful inter
pretation. Steep dips be
low 1,500; vertical dips at. 
bottom. Also operated 
by Chino Petroleum Co. 
and Melbourn(' Oil Co. 
Initially produced 40 bar
rels of oil per day. on 
shows: 842-859, 876-88!!, 
1,480-1,900, 2,020-2,037, 
2,041-2,056, 2...076-2,123, 
2,166-2,191, 2,201-2,233. 

p~fu~~?8. \\~!~ ~~~~~~~ 
sections C-C' and D-D' 
(pl. 3). 

Subcommercial producer. 
Geology not verified. 
Well bottomed 900 ft.. 
north-northeast. 

Glassy, basalt cored at 
5,900-5,910. SoP structure 
section D-D' (pl. 3). 

Producing well, East Coy
ote oil field. See struc
ture section B-B' (pl. 3). 
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TABLE 4.-Explor.atory wells and selected oil-producing wells drilled in the eastern Puente Hills area before Jwne 30, 1958-Con. 
[Section numbers in parentheses indicate projected section. Elevations, depths, and distances in feet. T.D., total depth. All wells abandoned 

unless otherwise stated under ."Hemarks." Foraminifera determined by Patsy B. Smith, U.S. Geol. Survey] 

0 Location z 
c. Operator Well Year Eleva- Total Geology Remarks 
cc begun tion depth 
~ Sec. T.S. R.W. 
-- -------------
224 Union Oil Co __________ Graham-Loftus 54_ 12 3 10 1922 430 4,800 No data ________________________ ----- _______ -----
225 _____ do _________________ Graham-Loftus 60. 13 3 10 1948 375 5, 500 0-?; alluvial deposits. Producing well, East 

?-775: La Habra formation. Coyote oil field. See 
775-1, 830: lower member, Fernando formation. structure section, B-B' 
1, 83D-3, 320: lower member, Fernando forma- (pl. 3). 

tion. 
3, 32D-3, 600: Sycamore Canyon member, Puente 

formation. 
3, 60D-T.D.: Yorba member ,Puente formation. 

See structure section B-B' 226 _____ do _________________ Graham-Loftus 12 3 10 1951 440 5,138 0-?: alluvial deposits. 
61-12. ?-1, 080: La Habra formation. (pl. 3). 

1, 080-2,040: upper member, Fernando forma-
tion. 

2, 04D-4, 170: lower member, Fernando forma-
tion. 

4, 170-4,605: Sycamore Canyon member, Puente 
formation.-

4, 605-T.D.: Yorba member, Puente formation. 
section C-C' 227 _____ do _________________ Graham-Loftus 64. 18 3 9 1955 360 5, 951 0-?: alluvial deposits. See structure 

?-1, 000: La Habra formation. (pl. 3). 
1, 000-2,355: upper member, Fernando forma-

tion. 
2, 355-3, 965: lower member, Fernando forma-

tion. 
3, 965-4, 160: Sycamore Canyon member, Puente 

formation. 
4, 16D-T.D.: Yorba member, Puente formation. 

See 228 _____ do _________________ Naranjal42-A _____ 7 3 9 1948 440 5,144 o-?: alluvial deposits. Idle, 1956. structure 
?-950: La Habra formation. section C-C' (pl. 3). 
950-2, 150: upper member, Fernando formation. 
2, 15D-4, 460: lower member, Fernando forma-

tion. 
4, 46D-4, 950: Sycamore Canyon member, Puente 

formation. 
4, 950-T.D.: Yorba member, Puente formation. 

Producing well, Brea-229 _____ do _________________ Naranjal 4L------ 8 3 9 1951 475 4, 716 0-?: alluvial deposits. 
?-630: La Habra formation. Olinda oil field. See 
630-1,410: upper member, Fernando formation. structure section E-E' 
1, 41D-2, 594: lower member, Fernando forma- (pl. 4). 

tion. 
2, 594-3,685: Sycamore Canyon member, Puente 

formation. 

___ .. do .• ___ ----- _______ 
3, 685-T.D.: Yorba member, Puente formation. 

230 Naranjal5Q _______ 7 3 9 1954 430 5, 311 o-?: alluvial deposits. 
?-900: La Habra formation. 
900-1,530: upper member, Fernando formation. 
1,530-3,730: lower member, Fernando formation. 
3,73D-4,850: Sycamore Canyon member, Puente 

formation. 
4,850-T.D.: Yorba member, Puente formation. 

Mohnian Foram-231 ____ .do _________ . _______ Newman Bros. L. 2 3 8 1942 715 4,868 Q-1,675: Sycamore Canyon member, Puente for- Lower 
mation. inifera 4,000-4,070 on 

1,675-3,400: Yorba member, Puente formation. ditch. Oil-stained sand 
3,40Q-3,870: Soquel member, Puente formation. in cores, 3,143-3, 153; 
3,87D-4,630: La Vida member, Puente formation. 3,51Q-3,530, 3,65o-3,660. 
4,630-T.D.: Topanga formation. See structure section A-

A' (pl. 3). 
232 -~--.do _________________ North Richfield 29 3 9 1955 326 4,365 No data _________ ----- ______ . ____________ -------- See Union Oil Co. well 

Unit One-3. Thompson 1, map 
No. 239. 

233 ____ .do __ ------ _________ Olinda 2 __________ 10 3 9 1925 520 5,926 No reliable data .. ________________ ---------------
234 __ ... do ... ______________ Olinda Land L ... 15 3 9 1925 630 5,309 No reliable data ________________________ ----- ____ 
235 ----.do ... ______________ Placentia (30) 3 9 1949 272 4,487 o-?: Alluvial deposits. 

Comm. 1. ?-920: La Habra formation. 
92Q-1,850: unnamed lower Pleistocene(?) rocks. 
1,85o-2,810: upper member, Fernando formation. 
2,81Q-4,392: lower member, Fernando formation. 
4,392-T.D.: Sycamore Canyon member, Puente 

formation. 
236 _____ do _________________ Reyes L __________ 24 3 9 1949 820 3,600 Q--495: Yorba member, Puente formation. 

495: fault. 
495-1,845: Sycamore Canyon member Puente 

formation. 
1,845-3,550: Yorba member, Puente formation. 
3,55o-T.D.: Soquel member, Puente formation. 

237 .•••. do. ________________ Shepard L ________ (27) 3 9 1919 355 4,670 No data _______________________________ -------- __ 
238 ....• do .. _______________ Stearns 109 ________ 6 3 9 1949 680 8,122 Q--400±: lower member, Fernando formation . Producing well, Brea-Olinda 

400±: fault. oil field. Over-turned 
400±-1, 100±: Sycamore Canyon member, section from 400±-

Puente formation. 3,000±. 
1, 100±-3,000±: lower member, Fernando forma-

tion. 
3, 000±: fault. 
3, 000±-4, 830: lower member, Fernando forma-

tion. 
4, 83Q-5, 247: Sycamore Canyon member, Puente 

formation. 
5, 247-7, 880±: Yorba member, Puente forma-

tion. 
7, 880±-T.D.: Soquel member, Puente forma-

tion. 
See structure section D-D' 239 _____ do _________________ Thompson L _____ 21 3 9 1949 331 4,667 Q-?: alluvial deposits. 

?-950: La Habra formation. (pl. 3). 
95Q-2, 208: upper member, Fernando formation. 
2, 208-3,080: lower member, Fernando forma-

tion. 
3, 08Q-3, 620: Sycamore Canyon member, Puente 

formation. 
3, 62Q-T.D: Yorba member, Puente formation. 
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TABLE 4.-Exp7ora,tory ?cells and se7ected oil-producing 1cells drilled in the eastern Pttente Hills area before Jttne 30, 1958-Con. 
[Section numl.>et·s in parenthrsrs indicate projected section. EleYations, df'pths, and distances in feet. T.D., total depth. All wells abandoned 

unless otherwise stated under "Remarks." Foraminifera determined by Patsy B. Smith, U.S. Geol. Survey) 

Location 
Operator Well ----:----.---I Year Eleva- Total 

begun tion depth 
Geology Remarks 

Sec. 1'. S. R. W. 
----------1-------1---------------·1-----------------1----------

240 Union Oil Co.-Gen- Himpnu !. .•..•..• 
ern! Petroleum Corp. 

241 Universal Consoli- Kraemer!. .•..... 
dated Oil Co. 

42 .••.• do •.••.•••.•..••••. 'J'ufTree 101.. .....• 

243 Urml 011 Co .....••...• l\-Iaric !. ..•.•.•..• 

44 U/l'cx Oil Co ...•.•..• Prado Dam L .... 

245 Veta-Grande Develop- McDcrmont L .... 
mcnt Co. 

46 ••••• do .•...••.•.....•.• l\'IcDcrmont 2 ....• 

247 
248 

49 

50 

Watkins, H. B •••••••. Coyote Hills L. ... 
West Coast Refining Yorba Comm. L 

Co. 
Wcstutes Petroleum Kraemer L ...... . 

Corp. 

\\'estern GulC Oil Co. Diamond Bar L .. 

251 Western Petroleum 
Co. 

W estpct-Tcxas
A.U.W.C. 2. 

252 Whittaker, W. H., 
Co., Ltd. 

253 

254 

Wood-Callahan Oil 
Co. 

Yorba Oil Co ..... . 

Taylor-Whittaker 
1. 

Coyote!. ________ _ 

2 _________________ _ 

13 

(30) 

19 

31 

(29) 

4 
(25) 

35 

28 

(19) 

(31) 

(25) 

FOSSIL LOCALITIE.S 

3 
3 

2 

2 

8 

8 

8 

9 
9 

8 

1929 

1954 

1951 

1929 

1957 

1939 

1942 

1951 
1936 

1956 

1929 

8 1958 

7 1951 

1946 

1916 

845 4,865 

276 5, 422 

343 5, 496 

1, 425 3,130 

455 2, 438 

I. 250 1, 500 

1, 200 1, 184 

1,180 
530 

780 

1,100 

1,026 
3, 415 

2,100 

6,828 

690 3,305 

558 1,825 

1, 195 1, 971 

520 3, 528 

0-2,320: La Vida member, Puente formation. 
2,32Q-3,320: diabase intrusive rocks. 
3,32Q-3,477: La Vida member, Puente forma-

tion. 
3,477-3,750: diabase intrusive rocks. 
3,750-3,850: La Vida member, Puente formation. 
3,850-'J'.D.: Topanga formation. 
Q-?: alluvial deposits. 
?-1,790: La Habra formation and unnamed lower 

Pleistosene(?) rocks. 
1,790-2,385: upper member, Fernando forma

tion. 
2,385-3,730: lower member, Fernando forma

tion. 
3,73Q-3,835: Sycamore Canyon member, Puente 

formation. 
3.835-5,330: Yorba member, Puente formation. 
5,33Q-T.D.: Soquel member, Puente formation. 
0-290: alluvial deposits. 
29Q-965: La Habra formation. 
965-1,860: upper member, Fernando formation. 
1,860-3,850: lower member, Fernando formation. 
3,850-4,000: Sycamore Canyon member, Puente 

formation. 
4,000-T.D.: Yorba member, Puente formation. 
Q-?: Yorba member, Puente formation. 
?-2,150±- Soquel member, Puente formation. 
2,150±-; T.D.: La Vida member, Puente forma-

tion. 
0-?: alluvial deposits. 
?-615: Sycamore Canyon member, Puente 

formation. 
615-1,050: Yorba member, Puente formation. 
1,050: fault. 
1,050-T.D.: Sycamore Canyon member, Puente 

formation(?). 
0-T.D.: Soquel member, Puente formation _____ _ 

0-T.D.: Soquel member, Puente formation ____ _ 

No data .... -------------------------------------No data ________________________________________ _ 

Q-640±: Sycamore Canyon member, Puente for
mation. 

640±: Chino fault. 
640±-1,190: Sycamore Canyon member, Puente 

formation. 
1,19Q-T.D.: Yorba member, Puente formation. 
Q-1,960±: La Vida member Puente formation. 
1,200±: tuff bed. 
1,960±-3,600±: Diamond Bar sand, Topanga 

formation. 
3,600±-5,700±: Topanga formation 
5,700±-T.D.: Vaqueros and Sespe(?) formations 

undifferentiated. 

0-2,812: Yorba member, Puente formation. 
2,812-'l'.D.: Soquel member, Puente formation. 
0-?: alluvial deposits. 

?-1,591: Sycamore Canyon and Yorba members, 
Puente formation. 

1,591-'J'.D.: granitic basement rocks. 
0-850±: Soquel member, Puente formation. 
850±-1,400±: La Vida member, Puente forma-

tion. 
1,400±-1,430±: tuff and diabase intrusive rocks. 
1,430±-T.D.: La Vida member, Puente forma

tion. No data ..•• ____________________________________ _ 

Initially a subcommerclal 
producer; idle In 1954. 

Driller's log only. Former
ly operated by Marcell 
Petroleum Co. 

Initially a small producer. 
Oil sands in cores: 604-
609, 64Q-683, 699-705. 735-
743, 75Q-753, 765-795, 927-
969. Also operated by 
T. C. Bannon, E. F. 
Stella. Idle in 1956. 

Oil sands reported in dril
ler's log: 27-52, 521-542, 
1,043-1,079. Also oper
ated by E. F. Stella. 

Based on description of al
most continuous coring. 
Middle Miocene fish scales 
in siltstone, 3,600-4,500±; 
also within Diamond 
Bar sand, Topanga fm. 
See structure sections 
A-A' and C-C' (pl. 3). 

Quartz diorite cored at 
1,591. 

Core description. Lower 
Mobnian Foraminifera, 
1,900. 

The megafossil faunas from localities listed in this 
report (table 5) were, with two exceptions, collected 
by other workers. ,J. G. Vedder, of the Geological 
Survey, identifie~l the fossils. Locality F -4 is believed 
to be in a bed from ''"hich a collection was made by 

Eldridge (Eldridge and Arnold, 1907, p. 106-107). 
Faunas from the other localities have not been previ
ously reported. l\1ost of the microfossil collections 
were made by the authors. References to those made 
by l\L N. Bramlette are from 'Voodford and others 
(1944). The fossil localities are shown on the geologic 
map (pl. 1). 
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TABLE 5.-Fossil localities in the eastern Puente Hills area 

Map refer
encenum

ber 
(pl. 1) 

Collected by Description of locality 

-1·----------------·l----·----------·-----------

F-L ___ D. M. Kinney, 
J. E. Schoen
harner, E. G. 
Heath. 

F-2 ____ D. M. Kinney, 
J. E. Schoen
harner. 

F-3 ____ E. G. Heath _____ _ 

F-4 ____ J. G. Vedder, 
J. E. Schoen
harner, 
R. F. Yerkes, 
D. L. Durham, 
F. R. Goodban. 

F-5 ____ Ivan Colburn, 
W. P. Woodring, 
J. E. Schoell
hamer, 
R. F. Yerkes. 

F-6 __ ·- F. R. Goodban, 
Joseph Ernst, 
C. J. Kundert, 
J. A. Forman. 

F-7 ____ F. R. Goodban ___ _ 

F-8 ____ F. R. Goodban ___ _ 

f-L ____ D. M. Kinney, J. 
E. Schoellhamer. 

f-2___ _ _ R. F. Yerkes _____ _ 

f-3 _____ R. F. Yerkes _____ _ 

f-4 ___ -- R. F. Yerkes _____ _ 

f-5 _____ R. F. Yerkes _____ _ 

MIOCENE SERIES 

TOPANGA FORMATION 

At Horseshoe Bend of Santa Ana 
River, 1,260 ft N. and 6,210 ft 
E. of southwest corner, Prado 
Dam quadrangle. 

East of Horseshoe Bend of Santa 
Ana River, 2,040 ft N. and 7,105 
ft E. of southwest corner, Prado 
Dam quadrangle. 

East of Horseshoe Bend of Santa 
Ana River, 1,525 ft N. and 
6,725 ft E. of southwest corner, 
Prado Dam quadrangle. 

PLIOCENE SERIES 

FERNANDO FORMATION 

Ridge south of Tonner Canyon, 
65 ft N. and 640 ft W. of SE. 
cor. sec. 1, T. 3 S., R. 10 W., 
Yorba Linda quadrangle. 
(USGS -Cenozic locality M-
746; Pomona College mega
fossillocality PC 185 .) 

West end of ridge north of Yorba 
Linda, 1,585 ft S. and 2,395 ft 
W. of NE. cor. sec. 16, T. 3 S., 
R. 9 W., Yorba Linda quad
rangle. (Pomona College mega
fossil loc. PC 250.) 

Small south-draining gully in 
hills south of Olinda, 700 ft S. 
and 350ft E. ofNW. cor. sec. 16, 
T. 3 S., R. 9 W., Yorba Linda 
quadrangle. (Pomona College 
megafossil loc. PC 184.) 

South side of Brea-Olinda oil 
field, 2,280 ft S. and 900 ft W. 
of NE. cor. sec. 7, T. 3 S., R. 9 
W., Yorba Linda quadrangle. 

South side of Brea-Olinda oil 
field, 2,150 ft S. and 1, 715 ft 
W. of NE. cor. sec. 7, T. 3 S., 
R. 9W., Yorba Linda quadrangle. 

MIOCENE SERIES 

PuENTE FoRMATION 

South bank Santa Ana River at 
Horseshoe Bend, 110ft N. and 
4,390 ft E. of southwest corner, 
Prado Dam quadrangle. 

Roadcut, Carbon Canyon, 1,820 
ft N. and 1,530 ft E. of SW. 
cor. sec. 10, T. 3 S., R. 9 W., 
Yorba Linda quadrangle. 

Roadcut on ridge southeast of 
Tonner Canyon, 775 ft N. and 
3,740 ft W. of SE. cor. sec. 5, 
T. 3 S., R. 9 W., Yorba Linda 
quadrangle. 

Roadcut on ridge southeast of 
Tonner Canyon, 890 ft N. and 
145 ft E. of SW. cor. sec. 5, 
T. 3 S., R. 9 W., Yorba Linda 
quadrangle. 

Wall of excavation, north bank 
of Tonner Canyon, 1,570 ft N. 
and 1,480 ft E. of SW. cor. sec. 
6, T. 3 S., R. 9 W., Yorba 
Linda quadrangle. 

TABLE 5.-Fossillocalities in the eastern:Pttente Hills area-Con. 

Map refer
encenum

ber 
(pl. 1) 

Collected by 

f-6___ _ _ M. N. Bramlette __ 

f-7 __ _ _ _ M. N. Bramlette __ 

f-8 _____ M. N. Bramlette __ 

f-9__ _ _ _ D. L. Durham ___ _ 

f-10 ____ D. L. Durham ___ _ 

·f-11_ ___ R. F. Yerkes _____ _ 

f-12 ____ M. N. Bramlette __ 

f-13 ____ M. N. Bramiette __ 

f-14__ _ _ M. N. Bramlette __ 

f-15 ____ D. L. Durham ___ _ 

f-16 ____ D. L. Durham ___ _ 

f-17 ____ D. L. Durham ___ _ 

f-18__ _ _ D. L. Durham ___ _ 

f-19 ____ D. L. Durham ___ _ 

f-20 ____ D. L. Durham ___ _ 

Description cr locality 

MIOCENE SERIES-Continued 

PUENTE FORMATION-Continued 

Roadcut, Brea Canyon highway, 
2,000 ft S. and 2, 700 ft W. of 
NE. cor. sec. 31, T. 2 S., R. 9 
W., Yorba Linda quadrangle. 

Nat ural exposure, small ridge on 
Brea Canyon highway, 2,840 ft 
N. and 60 ft W. of SE. cor. 
sec. 17, T. 2 S., R. 9 W., Yorba 
Linda quadrangle. 

Roadcut, Brea Canyon highway, 
500ft N. and 1,475 ft W. of SE. 
cor. sec. 17, T. 2 S., R. 9 W., 
Yorba Linda quadrangle. 

Roadcut on ridge south of 
Telegraph Canyon, 490 ft S. 
and 3,650 ft E. of NW. cor. 
sec. 18, T. 3 S., R. 8 W., 
Yorba Linda quadrangle. 

Ridge south of Telegraph Canyon, 
1,255 ft S. and 1, 740 ft E. of 
NW. cor. sec. 18 T. 3 S., R. 
8 W., Yorba Linda quadrangle. 

West bank of north Tonner 
Canyon, roadcut, 200 ft S. 
and 2,075 ft E. of NW. cor. 
sec. 26, T. 2 S., R. 9 W., 
Yorba Linda quadrangle. 

East bank of north Tonner 
Canyon, 2,030 ft S. and 2,100 
ft E. of NW. cor. sec. 26, T. 2 S., 
R. 9 W., Yorba· Linda quad
rangle. 

Roadcut, Brea Canyon Cutoff, 
150 ft S. and 1,400 ft W. of 
NE. cor. sec. 30, T. 2 S., R. 
9 W., Yorba Linda quadrangle. 

Roadcut, Brea Canyon Cutoff, 
1,300 ft N. and 2,330 ft W. of 
SE. cor. sec. 19, T. 2 S., R. 9 
W., Yorba Linda quadrangle. 

Roadcut, ridge north of Tele
graph Canyon, 965 ft S. and 
1,525 ft E. of NW. cor. sec. 8, 
T. 3 S., R. 8 W., Prado Dam 
quadrangle. 

Roadcut, ridge north of Soquel 
Canyon, 1,800 ft S. and 150 ft 
W. of NE. cor. sec. 32, T. 2 
S., R. 8 W., Prado Dam 
quadrangle. 

Ridge southwest of Los Serranos, 
1,000 ft S. and 1,950 ft W. of 
NE. cor. sec. 33, T. 2 S., R. 
8 W., Prado Dam quadrangle. 

Nat ural exposure, Slaughter Can
yon, 850 ft N. and 200 ft E. 
of SW. cor. sec. 1, T. 3 S., R. 
8 W., frado Dam quadrangle. 

Roadcut, ridge south of Tele
graph Canyon, 325 ft N. and 
1,775 ft E. of SW. cor. sec. 18, 
T. 3 S., R. 8 W., Yorba Linda 
quadrangle. 

Pipeline ditch cut, ridge north of 
Santa Ana River, 4,175 ft S. 
and 750ft E. of NW. cor. sec. 
20, T. 3 S., R. 8 W., Prado 
Dam quadrangle. 
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TABLE 5.-FossillocaZities in the eastern Puente Hills area--Con. SAN JUAN TUNNEL 

Map refer
encenum

ber 
(pl. 1) 

Collected by 

f-2Q-A_ M. N. Bramlette __ 

f-21_ ___ D. L. Durham ___ _ 

f-22 ____ D. L. Durham ___ _ 

f-23 ____ D. L. Durham ___ _ 

f-24 __ __ R. F. Yerkes ____ _ _ 

f-25 ____ R. F. Yerkes _____ _ 

f-26 ____ D. L. Durham ___ _ 

f-27 ____ D. L. Durham ___ _ 

f-28 ____ D. L. Durham ___ _ 

f-29 ____ R. F. Yerkes _____ _ 

f-30 ____ R. F. Yerkes _____ _ 

f-3L ___ D. L. Durham ___ _ 

f-31-A_ R. F. Yerkes, 
J. E. Schoell
hamer. 

f-31-B _ R. F. Yerkes, 
J. E. Schoell
hamer. 

Description of locality 

MIOCENE SERIES-Continued 

PUENTE FOBMATION-Continued 
Ridge west of north Carbon 

Canyon, 3,840 ft N. and 1,330 
ft W. of SE. cor. sec. 25, T. 2 
S., R. 9 W., Yorba Linda 
quadrangle. 

Ridge east of Aliso Canyon, 350 
ft N. and 2,575 ft W. of SE. 
cor. sec. 11, T. 3 S., R. 8 W., 
Prado Dam quadrangle. 

Pipeline ditch cut, 1,045 ft N. 
and 1,165 ft W. of SE. cor. sec. 
15, T. 3 S., R. 8 W., Prado 
Dam quadrangle. 

Roadcut south of Los Serranos, 
1,665 ft N. and 2,150 ft W. of 
SE. cor. sec. 27, T. 2 S., R. 8 
W., Prado Dam quadrangle. 

Roadcut north of Olinda, 2,215 
ft S. and 985ft E. of NW. cor. 
sec. 9, T. 3S., R. 9 W., Yorba 
Linda quadrangle. 

Roadcut northwest of Olinda, 100 
ft S. and 2,985 ft W. of NE. 
cor. sec. 8, T. 3 S., R. 9 W., 
Yorba Linda quadrangle. 

PLIOCENE SERIES 

FERNANDO FoRMATION 

Roadcut, ridge north of Yorba 
Linda, 1,365 ft S. and 1,500 
ft W. of NE. cor. sec. 16, T. 3 
S., R. 9 W., Yorba Linda 
quadrangle. 

Roadcut, ridge north of Yorba 
Linda, 1,650 ft S. and 925 ft 
W. of NE. cor. sec. 16, T. 3 
S., R. 9 W., Yorba Linda 
quadrangle. 

Roadcut, ridge north of Yorba 
Linda, J,,~875 ft S. and 640 ft 
W. of l'IE. cor. sec. 16, T. 3 
S., R. 9 W., Yorba Linda 
quadrangle. 

South wall Tonner Canyon, well 
cut,~, 570 ft N. and 2,455 ft E. 
of t5W. cor. sec. 6, T. 3 S., R. 
9 W., Yorba Linda quadrangle. 

Roadcut, ridge south of Tonner 
Canyon, 825ft S. and 2,130 ft 
E. of NW. cor. sec. 7, T. 3 S., 
R. 9 W., Yorba Linda quad
rangle. 

Roadout, ridge north of Yorba 
Linda, 1,920 ft S. and 1,190 ft 
W. of NE. cor. sec. 16, T. 3 
S., R. 9 W., Yorba Linda 
quadrangle. 

Ridge north of Yorba Linda, 
2,400 ft N. and 1,100 ft W. of 
SE. cor. sec. 15, T. 3 S., R. 9 
W., Yorba Linda quadrangle. 

Well cut, hills west of Olinda, 
1,225 ft N. and 775 ft W. of 
SE. cor. sec. 8 T. 3 S., R. 9 
W., Yorba Linda quadrangle. 

The San Juan tunnel is in the southwestern part of 
the Prado Dam quadrangle near San Juan Hill. It is 
part of the distribution system of the Metropolitan 
Water District of Southern California, which carries 
water from the Colorado River to the Los Angeles 
area. The tunnel is 6,800 feet long and the rough bore 
was 15 feet in diameter. The rough bore was shored 
up with 4- by 12-inch cribbing laid on steel arches set 
about 2 feet apart. The tunnel was lined with concrete 
to make a finished pipeline with a circular cross sec
tion and an inside diameter of 10 feet. 

The authors made weekly visits to the tunnel during 
its construction in 1954 and 1955 to inspect the :freshly 

FIGURE 18.-Strata of the Sycamore Canyon member of the Puente 
formation exposed at the working face of the San Juan tunnel, 1,300 
feet from the east portal. 

exposed rocks (fig. 18) for structural and lithologic 
detail normally lost in weathered rocks at the surface. 
A stratigraphic thickness of about 1,100 foot in the lower 
part of the Sycamore Canyon member and about 760 feet 
in the upper part of the Yorba member of the Puente 
:formation was penetrated by the tunnel. The contact 
between the Yorba and Sycamore Canyon members is 
exposed about 1,850 feet from the east portal of the 
tunnel (fig. 19). Rocks of the Sycamore Canyon mem
ber exposed in the tunnel are about 70 percent light
gray fine- to coarse-grained thick-bedded ripplemarked 
graded sandstone containing sedimentary structures 
commonly associated with turbidity current deposits 
(fig. 20); the remaining 30 percent of the rock is com-
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posed of dark-gray somewhat sandy si ltstone occurring 
as laminae and thin beds as much as 2 inches thick and 
commonly containing well-preserved Foraminifera. 
The proportion of sandstone to siltstone in the Syc
amore . Canyon member decreases near the base. 
Rocks of the Yorba member exposed 2,000 feet from 
the east portal of the tunnel consist of 70 percent dark
gray siltstone in beds as much as 1 foot thick and 30 
percent light-gray to white fine- Lo medium-grained 
"felclspathic sandstone in 1 hin stringers and beds. The 
siltstone contains zones of brown phosphatic nodules. 

Sedimentary structures such as graded bedding, 
cross-lamination, ripple marks, intraformational 
breccia, slump structures, and other features commonly 
associated with turbidity current deposits are conspic
uous in strata exposed in the tunnel (figs. 20, 21). 
Scattered random measurements of directional sedi
mentary features indicate a general southwesterly 
slope of the sea bottom on \Yhich the deposits ac
cumulated-a slope away from the postulated position 
of the shoreline in late Miocene time. 

FIGURE 20.-Strata or the Sycamore Canyon member of the Puente 
formation exposed in the San Juan tunnel. The dark rock is silt· 
stone and the lighter bands are fine· to medium-grained sandstone. 
The thick sandstone bed in the center contains angular fragments 
of dark siltstone like that in the siltstone beds below. 

FIGURE 21.-Sample of interbedded siltstone and sandstone from Yorba 
member or the Puente formation, 3,000 feet from the east portal or the 
San Juan tunnel, showing beddin·g features typical of those exposed 
in the tunnel. When in p,Jace, the sample was oriented with north to 
the left. Scale in inches. 

Sandstone stained with "dead" oil occurred in the 
tunnel on the upthrown side of a fault 2,322 feet from 
the east portal. Oil-stained sandstone with a faint 
petroleum odor occurred at localities 2,450, 2,508, and 
2,640 feet from the east portal of the tunnel. 

Many of the faults intersecting the tunnel are shear 
zones as much as 80 feet wide (fig. 19). In these shear 
zones the siltstone is commonly recemented to form a 
hard dense limy breccia and the sandstone is ground 
into a soft sanely gouge that readily permits passage 
of large volumes of "ater. Smaller faults having little 
or no shear zone offset beds as much as 8 feet. Rela
tive movement on some of the larger faults was deter
mined from the orientation of drag folds. 
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